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ACCIDENTS  FROM  BROKEN  BRIDGES. 


'"•       "    '     BY    W.M.    S.    HUNTINGTOK.  ' 

[Written  for  the  American  Railroad  Journal.] 


The  accidents  from  broken  bridges  in  the  United  States 
in  the  last  ten  years  are  reported  at  300,  which,  to  say  the 
least,  is  not  flattering  to  American  railway  management. 
While  it  is  certain  that  a  considerable  portion  of  these 
mishaps  were  purely  accidental,  it  is  a  fact  that  the  larger 
share  of  them  might  have  been  prevented  by  the  exercise 
of  ordinary  precaution  ;  and  more  correct  views  of  true 
economy.  Bridges  have  failed  from  being  partially  burned 
and  not  discovered  in  time,  or  from  sudden  freshets  un- 
<lermining  their  foundations,  or  from  contraction  of  rods 
and  bolts  in  severe  weather,  or  some  hidden  defect  in 
some  member  which  had  escaped  the  closest  inspection. 
Such  have  been  the  causes  of  many  accidents  for  which  no 
one  was  responsible,  and  may  be  regarded  as  accidents  or 
misfortunes  that  come  in  the  common  course  of  events, 
and  cannot  be  prevented.  But  when  a  bridge  fails  from 
age  or  neglect,  malconstruction,  overloading,  or  any  cause 
directly  under  control  of  the  proper  officials,  who  have 
the  means  of  prevention  at  hand,  it  may  not  be  regarded 
as  accidental,  but  the  result  of  incapacity,  false  economy, 
criminal  neglect,  or  "  cussedness,"  which  is  the  proper 
word  in  most  cases  of  bridge  failures.   '  '  -        - -^ 

Probably  one  reason  for  so  great  a  number  of  broken 
bridges  is  that  they  have  been  subjected  to  rougher  treat- 
ment than  they  were  originally  designed  for,  and  their 
factors  of  safety  exceeded  by  a  greatly  increased  weight  of 
locomotives  and  car-loads.  While  within  a  few  years  the 
weight  of  locomotives  has  been  more  than  doubled,  and  a 
standard  car-load  of  ten  tons  increased  to  thirty  tons  or 
more,  bridges  have  not  been  brought  to  a  condition  to 
carry  these  excessive  loads;  hence  the  numerous  failures 
of  these  neglected  structures.  A  great  many  roads  were 
built  for  light  traffic,  and  have  since  been  leased  by  trunk 
lines  that  put  on  heavier  rolling-stock  and  heavier  trains 
than  the  cheap  structures  could  bear,  and  it  is  not  con- 
sidered a  sound  policy  to  go  into  expensive  repairs  and 
renewals  on  leased  roads.  •i.-^.;  "•.{<- ■/■Sv:,' 

It  is  the  practice  on  some  roads  to  renew  bridges  after 
a  certain  amount  of  service,  though  there  are  no  apparent 
signs  of  weakness.  This  has  more  special  reference  to 
wooden  structures,  although  engineers  of  the  more  care- 
fully managed  roads  consider  it  the  correct  thing  to  renew 
iron  bridges  before  any  outward  signs  of  weakness  appear. 
To  some  of  the  slipshod  economists  this  may  appear  like 
a  reckless  waste  of  earnings,  but  it  is  noticeable  that  this 
so-called  kind  of  extravagance  in  expenditures  leaves  cash 
in  the  till,  while  the  "guess-it-will-last-another-5'ear-with- 
a-little-patching-up  "  management  goes  borrowing. 

Scientists  tell  us  of  the  "  fatigue  of  metals,"  and  practi- 
cal men  are  well  aware  of  the  weakening  effects  of  long 


continued  strains  and  vibrations,  and  expansions  and  con- 
tractions from  heat  and  cold  ;  and  when  iron  bridges  have 
reached  a  respectable  age,  there  is  much  uneasiness  felt  in 
regard  to  their  safety.  The  length  of  time  an  iron  bridge 
can  safely  do  duty  varies  from  fifteen  to  twenty-five  \  ears, 
according  to  the  quality  of  material,  style  or  plan  of  con- 
struction, length,  and  amount  of  traffic,  and  location ; 
extremes  of  heat  and  cold  being  destructive  agents.  At 
high  temperature,  when  every  member  is  expanded  to  its 
maximum  length,  a  general  screwing  up  is  necessarj-  for 
safety,  and  this  tension,  together  with  the  powerful  strain 
of  contraction  in  severe  weather,  is  the  cause  of  many 
failures,  not  only  of  iron  but  of  wooden  bridges  which  are 
supported  by  iron  rods.  On  the  slacking  and  tightening 
of  these  rods  at  the  proper  time  depends  the  safety  of 
bridges  in  a  great  measure,  and  closer  attention  to  this 
subject  would  have  shortened  the  list  of  bridge  accidents 
wonderfully. 

Experiment  has  shown  that  a  certain  number  of  strains 
and  vibrations  crystallizes  iron  and  steel,  and  when  this 
takes  place  there  is  no  longer  any  safety  in  the  material. 
Cannons  are  condemned  after  a  certain  number  of  dis- 
charges, although  they  may  apf)ear  sound  ;  and  on  English 
roads  locomotive  parallel  rods  are  thrown  aside  after  six 
years  of  service,  and  cast  car-wheels  are  considered  unsafe 
after  a  certain  mileage,  and  their  use  after  that  contributes 
largely  to  the  causes  that  place  roads  into  the  hands  of 
receivers.   This  applies  to  bridges,  and  it  was  a  knowledge 
of  this  property  of  iron  and  steel  that  led  a  daily  news- 
paper, a  year  or  more  since,  in  revenge  for  some  fancied 
wrong  on  the  part  of  the  Manhattan  Elevated  Road,  to 
injure  the  business  of  that  road  by  warning  the  public 
that  the  entire  structure  was  liable  to  fall  to  the  pave- 
ments at  any  moment,  by  reason  of  crj'stallization  and 
chronic  weakness,  engendered  by  a  constant  vibration  for 
a  period  sufficient  to  render  the  entire  fabric  a  mass  of 
rottenness.     According  to  this  newspaper,  ther^  was  not 
a  train  on  the  road  that  was  safe  for  a  moment,  and  it  was 
only  a  question  of  a  ver)'  short  time  when  there  would  be 
a  general  smash,  after  the  manner  of  the  "  wonderful  one 
hoss  shay."    But  Mr.  R.  J.  Sloan,  the, chief  engineer  of 
maintenance  of  that  great  work,  had  anticipated    the 
attack,  and  had  been  actively  engaged  for  some  time  in 
adding  strength  to  the  structure,  so  that  in  reality  the 
road  was  safer  at  the  time  the  great  calamity  was  predicted 
than  at  any  time  since  its  completion;  and,  under  the 
present  system  of  thorough  inspection,  and  timely  repairs 
and  renewals,  there  is  no  safer  place  for  a  person  than  on 
any  train  on  the  "  L  "  roads.     The  same  practice  would 
render  bridges  safe,  and  engineers  will  do  well  to  "  stick  a 
pin  there." 

One  suspected  cause  of  bridge  failures,  especially  of 
large  structures,  is  a  jealous  rivalry  among  engineers.  An 
engineer  is  placed  in  charge  of  a  road  on  which  his  prede-- 
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cessor  has  erected  some  bridges  of  his  own  design.  The 
new-comer  builds  some  after  his  plans,  and,  as  they  are 
pets  of  his  and  his  friends,  they  are  tenderly  cared  for  in 
the  minutest  particular,  that  they  may  bring  fame  and 
fortune,  while  the  others  are  left  out  in  the  cold  uncared 
for,  and  signs  of  failure  give  the  engineer  a  sort  of  pleasant 
anxiety,  such  as  he  would  experience  on  hearing  of  the 
illness  of  a  rich  uncle.  Just  how  many  bridges  have  gone 
to  destruction  through  this  criminal  neglect  is  not  known, 
but  it  is  certain  that  jealousy  was  the  direct  cause  of  the 
most  horrible  bridge  disaster  that  ever  occurred  on  this 
continent.  A  remote  cause  was  a  mixture  of  incapacity, 
malconstruction,  and  mulish  stubbornne.<5s  on  the  part  of 
the  originator  and  builder,  a  circumstance  which  the 
builder's  successor  sought  to  turn  to  his  advantage.  The 
engineer  who  had  charge  of  the  road  at  the  time  of  the 
accident  was  well  aware  of  the  faulty  construction,  and 
knew  very  well  what  repairs  and  changes  were  necessary 
to  render  the  bridge  safe,  but  this  he  neglected  from  the 
first,  and,  later  on,  his  attention  was  frequently  called  to 
needed  repairs,  which  warnings  were  unheeded ;  and 
shortly  before  the  crash  he  was  informed  that  the  bridge 
was  actually  unsafe,  and  required  his  immediate  attention, 
and  to  this  he  paid  no  attention.  When  finally  the  crash 
came,  he  committed  suicide,  preferring  death  rather  than 
face  the  censure  that  he  knew  was  in  store  for  him,  and 
the  prospect  of  conviction  for  wilful  murder.  It  was 
clearly  shown  at  the  inquest  that  the  bridges  of  his  own 
construction  were  nursed  and  cared  for  in  the  slightest 
particular,  and  he  could  not  face  the  evidence  and  the 
awful  responsibility.  Singularly  enough,  the  designer  and 
builder  of  the  bridge  committed  suicide  some  years  after 
the  disaster.  He  completed  the  bridge  in  direct  opposi- 
tion to  the  advice  of  engineers  of  more  experience  than 
he  in  iron  bridges,  and  it  was  a  matter  of  dollars  and  con- 
ceit, braced  up  by  a  position  which  gave  him  authority, 
the  abuse  of  which,  and  its  results,  literally  worried  him 
to  death ;  and  there  is  good  reason  to  believe  that  other 
consciences  are  not  clear  on  the  score  of  strict  attention 
to  the  safety  of  bridges. 

It  is  frequently  remarked  that  engineers  should  not  be 
blamed  for  the  failure  of  poorly  constructed  bridges,  inas- 
much as  they  are  forced  down  to  prices  below  which  an 
honest  bridge  can  be  built,  and  they  must  employ  shoddy 
material  and  make  use  of  all  the  tricks  known  to  the  pro- 
fession, or  lose  money.  A  few  years  since  a  large  iron 
bridge  on  a  New  England  road,  broke  down  while  under 
the  initial  test.  The  contract  was  awarded  at  a  price  far 
below  what  any  reputable  builder  would  undertake  it  for. 
In  such  instances — and  they  are  not  a  few — everyone  con- 
nected with  the  management  should  share  in  the  blame. 
In  the  first  place,  no  bids  should  be  accepted  below  a 
price  that  would  enable  the  builder  to  do  a  safe  job,  and 
in  the  next,  no  builder  should  undertake  a  job  below  a 
reasonable  price.  If  he  does,  all  are  alike  responsible  for 
failures  or  accident,  but  if  he  is  paid  a  full  price  and  turns 
out  a  poor  job,  he  alone  is  responsible  for  all  damage 
resulting  from  his  trickery,  ■  ' 

Wooden  bridges  are  less  liable  to  fail  from  hidden  de- 
fects in  material  than  those  of  iron,  except  from  the  effects 
of  age.  Neither  are  they  injured  by  vibrations  to  such  an 
extent  as  iron,  owing  to  the  elasticity  of  wood  when  in  a 
sound  condition,  but  their  strength  is  greatly  impaired  by 


age,  and,  like  iron,  they  are  not  safe  without  thorough 
repairs  and  timely  renewals.  Inspectors  are  frequently 
deceived  by  appearances  in  examining  old  wooden  bridges, 
and  outward  appearances  are  not  to  be  trusted.  Timber 
that  has  been  kept  covered,  and  well  protected  with  paint, 
will  give  no  indications  of  decay  on  or  near  the  surface, 
while,  in  boring  to  the  center,  dry  rot  may  be  discovered, 
and  this  is  more  to  be  feared  than  any  other  destructive 
agent.  It  lurks  beneath  a  sound  exterior,  and  can  only 
be  detecied  by  boring,  and  should  be  frequently  looked 
for.  A  little  more  vigilance  and  more  sensible  views  of 
economy  will  shorten  the  list  of  bridge  accidents. 


RAILWAY    LOCATION. 


BY   CHARLES   SEYMOIR,    C.    E. 
[Written  for  the  American  Railroad  Journal.] 


The  question  of  locating  a  railway,  so  far  as  the  engi- 
neer is  concerned,  is  one  of  route  in  the  field.  Sometimes 
the  main  terminals  only  are  defined  by  the  projectors 
through  their  board  of  directors,  when  it  devolves  upon 
the  engineer  to  present  the  merits  of  rival  lines  as  to  cost,, 
length,  alignment,  grades  and  prospective  traffic. 

In  order  to  study  the  country  the  engineer  should  make 
a  careful  personal  examination  of  the  different  lines  pro- 
posed or  suggested,  using  freely  all  maps  of  the  localities 
through  which  the  lines  pass  that  can  be  obtained,  and 
such  other  mformation  as  he  can  secure  from  the  resi- 
dents of  the  country.  He  should  determine  the  direction 
of  main  and  secondary  water-courses  and  ridges,  and  the 
location  of  all  break-downs  or  depressions  m  the  ridges 
that  must  necessarily  be  crossed,  and  also  in  those  run- 
ning parallel  with  line  as  sometimes  it  is  expedient  to 
cross  from  one  valley  into  another  running  nearly  parallel 
with  it. 

I  have  found  it  to  be  a  good  plan  to  ride  over  the 
country  on  horseback  with  a  mountain  barometer  in  my 
pocket,  which  is  sometimes  very  useful,  and  accompanied 
by  such  citizens  of  the  country  as  desire  to  act  as  pilots. 
New  railways  are  popular,  and  plenty  of  volunteer  pilots 
will  be  on  hand,  or  men  familiar  with  the  county  can  be 
hired  as  guides.  When  the  engineer  has  made  himself 
familiar  with  the  different  probable  routes,  which  can  be 
done  very  rapidly  with  such  aids  as  indicated,  he  will  then 
be  prepared  to  put  a  corps  in  the  field  and  run  his  pre- 
liminary lines. 

The  first  horseback  reconnoisance  will  give  the  loca- 
tion of  the  important  guiding  points  to  run  to,  such  as 
business  centres,  lowest  gaps  of  ridges  to  be  crossed,  best 
river-crossings  and  valleys  subject  to  least  overflow,  so 
that  the  engineer  will   be  well  prepared  to  act  as  pilot  in 

the  more  minute  instrumental  locations,  and  he  can  keep 
the  surveying  party  furnished  with  full  instructions  to 
enable  them  to  proscecute  their  work  intelligently  and 
without  any  loss  of  time. 

During  the  progress  of  the  surveys,  the  engineer  in 
charge  should  carefully  study  and  examine  the  country 
for  some  considerable  distance  on  each  side  of  the  line,  so 
as  to  be  prepared  to  run  deviations  that  may  invite  at- 
tention. 

All  lines  should  be  located  with  a  view  to  the  cheap 
working  of  trains,  by  obtaining  ground  that  will  admit  of 
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the  lowest  grades  and  least  curvature.  If  economy  in 
construction  is  essential,  it  should  be  obtained  by  using 
temporary  grades  to  save  work,  and  pile  or  trestle  struc- 
tures to  save  the  heavy  cost  of  stone-work,  but  in  no  case 
should  the  true  location  be  sacrificed  for  present  economy 
as  a  railway  when  constructed  is  a  fixture.  If  the  location 
is  not  a  sound  one  it  is  difficult  to  change  afterwards.  The 
additional  expense  is  almost  prohibitory,  and  interests 
developed  by  the  railway  would  have  to  be  sacrificed.  If 
the  location  is  all  it  should  be,  temporary  grades  can  be 
reduced  and  timber  can  be  substituted  by  stone  and  iron 
or  steel. 

I  have  found  the  compass  the  better  instrument  to  use 
in  preliminary  work,  as  so  much  more  ground  can  be 
gotten  over  in  the  time  than  with  a  transit.  The  transit 
has  no  advantage  at  all  over  the  compass  unless  the  pre- 
liminary lines  are  run  with  perfect  accuracy.  To  do  this, 
not  much  more  than  one  mile  can  be  made  to  two  with 
the  compass.  With  the  same  cash  outlay,  twice  as  much 
country  can  be  instrumentally  examined  with  the  compass 
than  with  the  transit,  and  the  engineer  is  better  prepared 
to  select  the  true  location. 


NEEDED    IMPROVEMENTS. 


V^         BY   E.    P.    WILLIAMS. 
[Written  for  the  American  Railroad  Journal.] 


After  a  recent  conversation  with  a  director  of  one  of 
the  trunk  lines,  I  made  the  following  notes  and  sugges- 
tions which,  I  think,  may  be  useful  to  the  Journal's 
readers. 

In  putting  the  road  in  a  proper  condition  a  larger  axle 
must  be  adopted,  ^yi.  inches  being  entirely  too  small.  To 
this  diameter  one  can  easily  trace  the  trouble  they  have 
with  hot  boxes.  It  would  certainly  be  best  to  adopt  a  4- 
inch  journal,  and  make  the  axle  long  enough  so  that  the 
plates  of  the  cast-iron  wheels  may  not  be  suddenly  curved, 
to  bring  the  tread  into  its  proper  place.  Some  persons  will 
be  surprised,  no  doubt,  that  the  Master  Car-Builders' 
Standard  Axle  is  not  recommended.  The  reason  is  not 
difficult  to  discover.  When  that  axle  was  adopted  it  was 
a  compromise.  Many  of  the  best  men  in  the  association 
thought  the  diameter  of  the  journal  then  should  have 
been  four  inches.  Weights  have  increased  since  that 
time,  and  four-inch  journals  are  more  nearly  correct  than 
3^4.  The  Master  Car-Builders'  Standard  is  much  too 
small  in  the  center,  and  is  shorter  than  it  should  be  for  a 
cast-iron  wheel  of  the  best  form.  Finally,  no  two  roads 
seem  to  have  adopted  precisely  the  same  form  of  the 
Master  Car-Builders'  Standard  Axle.  As  another  standard 
will,  no  doubt,  be  proposed  within  a  few  years,  the  road 
may  as  well  have  the  advantage  of  a  large  slze,  until  the 
association  make  their  neW  proposition.  If  the  road 
adopts  the  42-inch  wheel  for  passenger  equipment,  it  must 
have  a  large  axle.  The  leverage  exerted  by  these  large 
wheels  amounts,  in  some  cases,  to  25  per  cent,  more  than 
that  of  the  33-inch.  Several  years  ago,  Mr.  Garey,  when 
president  of  the  Car-Builders'  Association,  found  that  the 
standard  axle  bent  in  the  middle,  under  an  ordinary  load, 
so  that  the  wheels  spread  at  the  top.  If  the  axle  was  too 
weak  for  the  33-inch  wheel,  something  stronger  is  needed 
for  a  42-inch.  :-■  ''''''■\y'-'/-.>:-y-'i.y-.[  '■■■■^■-y-\--'-':r ''■■':.:::■■.  ':.\  :'.//% 

I  think  we  should  remember,  in  regard  to  all  the  stand- 


ards, that  they  are  only  a  means  to  enable  roads  to  con- 
duct their  business  with  economy.  When  they  hinder 
progress,  or  stand  in  the  way  of  efficiency,  they  had  better 
be  quietly  ignored.  Standards  are  very  valuable,  but 
they  are  not  often  found  to  be  sufficiently  accurate  in 
practice  to  enable  interchange  to  be  made  by  a  number  of 
roads.  It  is  best  to  have  the  proposed  standards  carefully 
investigated  by  the  master  car-builder.  If  there  are  dis- 
crepancies reported,  it  is  certain  that  some  point  has  been 
overlooked. 

The  Master  Car- Builders'  Association  proposed  a  stand- 
ard wheel-tread  at  their  last  session.  A  wheel  made 
after  this  pattern,  could  not  be  put  on  an  axle  aifd  made 
to  conform  to  the  other  standards  which  they  had  alread)' 
adopted.  This  was  evident  to  every  exp)erienced  man, 
and  the  wheel  was  rejected.  The  proj>osed  form  was  good 
but  could  not  be  adopted  till  some  of  their  absurd  stand- 
ards had  been  changed.  On  this  account  I  would  advise 
a  careful  investigation  to  be  made  of  every  standard  pro- 
posed, before  considering  the  question  of  adoption. 

The  standard  house  or  box-car  is  not  worth  a  moment's 
thought  on  the  part  of  the  management  of  the  road.  I 
believe  we  are  on  the  eve  of  a  revolution  in  freight-car 
building,  and  to  attempt  the  introduction  of  a  new  stand- 
ard, to  which  no  one  will  adhere,  is  a  waste  of  time.  The 
coming  freight-car  will  be  of  iron  or  steel.  If  the  gas- 
wells  do  not  fail  it  will  be  built  in  Pittsburgh.  We  need 
not  trouble  ourselves  about  its  pattern,  for  that  must  be 
decided  by  the  convenience  of  manufacture  to  a  large  ex- 
tent. I  expect,  at  some  time,  to  buy  my  cars  as  I  do  my 
wheel-barrows.  I  shall  select,  from  the  styles  offered, 
those  that  suit  my  needs  and  are  cheapest,  and  then  shall 
have  no  further  care  in  the  matter.  v  >  <, 

I  have  on  my  road  a  few  of  those  passenger-cars  with 
the  spliced  sills,  and  I  confess  I  feel  anxious  every  time  I 
see  one  go  out  on  a  train.  I  asked  one  of  my  young  men 
to  figure  up  as  nearly  as  possible  the  actual  strength  of 
one  of  the  "  ship  splices  "  used  on  them.  He  could  not 
estimate  the  stiffness  v-ery  accurately,  but  found,  by 
measurement,  that  fully  half  of  the  eflFective  area  of  the 
timber  was  destroyed  in  making  one.  The  cars  of  that 
build,  which  have  gone  into  accidents  within  the  last  year, 
have  been  destroyed  in  a  manner  which  convinces  me  that 
they  have  no  strength  in  the  floor  frame.  The  builders 
never  discovered  that  a  spliced  sill  was  better  than  a 
single  stick  till  long  cars  were  called  for,  and  long  sticks 
grew  scarce.  It  is  the  increase  of  price  for  the  long  sills 
that  makes  the  contract-builders  such  strong  advocates  of 
splicing. 

When  cars  are  ordered,  specify  single  sticks  for  the  sills, 
and  have  the  master  car-builder  at  the  works  to  see  that 
single  sticks,  sound,  free  from  sap  and  shocks,  are  put  in. 
With  spliced  sills,  these  long,  heavy  parlor-cars  will  have 
to  be  carried  by  the  truss-rods,  and  will  have  no  marj^n 
of  safety.  They  are  liable  to  be  broken  if  the  cars  run  off 
the  track  in  the  yard  at  any  considerable  speed.  Could 
give  chapter  and  verse  if  it  was  necessar}\ 

In  buying  sills,  my  rule  is  to  get  what  are  needed  for 
the  passenger  and  baggage-cars,  and  then  pay  for  them 
like  a  little  man  afterwards.  Mr.  Watrous,  of  the  New 
Haven  road,  can  give  most  railroad  men  points  on  this. 
There  is  no  difficulty  in  getting  sticks  of  sufficient  size 
and  length,  free  from  sap,  knots,  and  shooks.   The  trouble 
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that  is  met  comes  from  the  fact  that  people  are  afraid  of 
the  price.  It  makes  very  little  difference  whether  one 
pays  $45  or  $65  per  thousand  for  the  six  most  important 
timbers  in  a  passenger-car.  If  one  must  practice  economy 
on  the  lumber  bill,  do  it  at  some  less  vital  point.  The 
difference  between  the  very  best  and  very  common  sills 
will  not  at  the  present  time  amount  to  more  than  $50  per 
car,  and  at  some  shipping  points  it  is  even  less.  This  is 
too  small  to  be  worth  saving  at  the  expense  of  the  strength 
of  the  car,  and  possibly  human  life. 


SUBURBAN   TRAFFIC. 


One  great  requisite  to  a  successful  handling  of  this 
class  of  business  is  properly. designed  and  constructed 
motive-power.  It  is  required  of  an  engine  for  suburban 
business  that  it  shall  be  able  to  pick  up  its  train  promptly, 
and  get  under  full  headway  within  a  short  time  and  dis- 
tance from  leaving  a  station.  Without  this  ability  there 
is  too  much  loss  of  time  in  the  numerous  stops  which  are 
necessary.  The  engine,  to  accomplish  this,  should  not  be 
heavier  than  the  traffic  demands,  the  sftialler  engines,  as 
a  rule,  being  quicker  in  getting  under  full  headway;  and 
it  should  have  a  valve  motion  which  will  give  the  freest 
action  of  the  steam  in  the  cylinders.  A  sufficient  weight 
is  needed  on  the  drivers  to  prevent  slipping,  and  this  can 
be  well  accomplished  by  some  form  of  a  tank  engine.  It 
is  also  desirable  that  the  engine  should  be  constructed  to 
run  equally  well  in  either  direction,  so  to  avoid  the  neces- 
sity of  turning.  This  is  an  important  point  in  view  of  the 
short  time  allowed  for  handhng  suburban  trains  at  termi- 
nal stations.  The  arrangements  for  combustion  and  the 
fuel  used  should  be  such  that  the  least  trouble  would  be 
experienced  from  sparks  or  smoke.  We  have  seen  many 
engines  in  use,  at  various  places,  which  fully  meet  all  the 
requirements  noted  above.  In  the  desire,  however,  to 
obtain  economical  engine  service,  we  should  avoid  using 
too  small  or  too  light  engines.  We  have  heard  of  this 
fault  in  places  where  otherwise  the  service  seemed  all  that 
could  be  desired,  and  it  can  be  readily  seen  that  such 
faults  result  in  loss  of  time  and  increased  expense  in 
handling  the  train. 

The  cars  are  tne  next  important  consideration,  and  upon 
their  construction  depends  much  of  the  comfort  of  sub- 
urban patrons.  The  full  requirements  for  successful 
operation  seem  to  be  met  by  the  cars  running  from 
several  of  our  large  cities,  but  a  sketch  of  the  require- 
ments may  not  be  amiss.  The  cars  should  be  a  slight  as 
possible,  consistent  with  strength  and  safety.  A  lighter 
construction  may  safely  be  used  with  such  cars,  as  they 
do  not  make  long  trips  away  from  home,  as  in  the  case  of 
ordinary  coaches,  and  they  are  not  exposed  to  the  longitu- 
dinal strains  from  the  heavy  sleeping-cars  and  long  trains 
of  the  through  traffic.  The  lighter  cars  also  allow  of  the 
prompt  handling  of  trains  needed  in  this  class  of  business. 
The  cars  for  this  traffic  should  be  well  lighted  both  by  day 
and  night,  so  that  newspaper  reading,  so  dear  to  the  Ameri- 
can mind,  can  be  easily  carried  on.  The  heating  should  be 
ample,  as  the  frequent  stops  necessitate  much  opening  of 
doors.  The  inside  finish  should  be  light  in  color,  simple 
in  character  and  of  such  a  nature  as  to  allow  of  quick  and 
thorough  cleaning  of  the  cars.  With  this  class  of  car, 
convenience  and  neatness  is  more  called  for  than  elabor- 


ation of  ornament  or  lavish  expense.  The  arrangement 
of  seats  should  be  such  that  the  car  can  be  filled  or  emp- 
tied in  the  shortest  possible  time,  thus  shortening  the 
stops  at  stations. 

The  stations  should  also  be  arranged  so  that  the  pas- 
sengers will  be  protected  from  the  weather,  whether 
entering  or  leaving  the  cars.  A  certain  amount  of  'taste 
in  the  arrangement  and  ornamentation  of  stations  adds 
to  the  comfort  of  the  patrons  of  the  road,  and  aids  in 
building  up  its  business  as  against  towns  situated  on  other 
lines. 

The  lighter  rolling-stock  used  for  suburban  business 
allows  of  a  larger  percentage  of  paying  load  to  dead 
weight  than  can  be  reached  in  the  passenger-trains  in 
ordinary  local  or  through  traffic.  This  percentage,  with 
good  handling  of  such  traffic,  can  -probably  be  made  fully 
twice  that  of  ordinary  trains.  On  the  other  hand,  it  is 
not  well  to  try  to  carry  this  proportion  too  far  by  carrying 
an  extra  large  number  of  cars  to  one  engine.  Such  a  train 
becomes  unwieldy  and  hard  to  start  and  stop..  There  is 
another  argument  against  long  trains  in  suburban  service, 
and  that  is  the  difficulty  with  which  the  conductor  can 
get  from  end  to  end  of  the  train,  so  as  to  collect  all  fares 
between  the  frequent  stops  made.  The  loss  of  revenue 
from  this  source  may  be  considerable  in  amount,  though 
perhaps  not  in  percentage  of  the  total  amount  collected. 
When  all  fares  are  paid  before  entering  the  cars  and  the 
tickets  taken  by  gatekeepers  this  difficulty  is  somewhat 
obviated.  It  seems  to  us,  however,  that  all  things  con- 
sidered, five  cars,  each  capable  of  seating  as  many  passen- 
gers as  an  ordinary  coach,  make  about  the  size  of  train 
that  can  be  handled  most  efficiently,  comfortably  and 
economically  in  all  respects.  In  addition  to  the  gain  from 
heavier  relative  loads  the  cheaper  and  lighter  style  of  car 
resulting  in  lighter  trains  gives  to  a  certain  extent  less  ex- 
pense for  engine,  car  and  track  repairs. 

There  is  also  a  certain  amount  of  saving,  as  we  have 
before  remarked,  because  of  the  freedom  from  solicitir.g 
and  advertising  expense,  which  forms  so  important  a  fac- 
tor in  the  through  business.  As  regards  station  or  termi- 
nal expense,  there  is  probably  as  large  an  amount  incurred 
for  the  same  quantity  of  suburban  travel  as  for  the  regu- 
lar passenger  business.  The  numerous  details  involved 
through  the  wants  of  a  large  suburban  constituency  neces- 
sitate much  petty  work  on  the  part  of  officials,  and  con- 
siderable storage  and  waiting-room  at  stations.  Other 
items  of  total  operati  ig  expenses  are  probably  not  much 
affected  Dy  handling  suburban  business,  except  that  if 
such  a  business  can  be  built  up  without  injuring  the 
strictly  local  traffic  there  is  a  larger  number  of  travelers 
who  will  help  reduce  the  general  or  fixed  expenses  on 
other  passenger  business.  ..   :   .     .      >        J  '    v 

In  order  to  encourage  new  business  on  a  suburban  line, 
and  to  develop  the  growing  villages  on  the  outskirts  of  a 
large  city,  a  road  has  to  do  a  certain  amount  of  what  might 
be  called  "  pioneer  work  "  ir:  running  trains  and  furnishing 
station  facilities  in  advance  of  what  seem  to  be  the  actual 
needs  of.  the  district  traversed.  Such  pioneer  work  has, 
of  course,  to  be  entered  into  with  much  judgment  to  avoid 
any  expense  that  may  not  result  in  future  gain,  but  there 
is  no  doubt  that  a  certain  amount  of  this  sort  of  encour- 
agement is  necessary  and  has  in  the  past  been  attended 
with  good  results. 


;-.i: 
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Another  important  feature  which  concerns  the  comfort 
and  economy  of  those  living  in  the  suburbs  of  a4arge 
citv,  is  some  complete  system  of  what  might  be  called  a 
parcel  express  by  which  the -transfer  of  ordinary  packages 
between  the  town  and  country  stations  can  be  done 
cheaply  and  promptly.  While  suburban  residents  can 
often  get  country  products  cheaper  and  fresher  than  in 
town,  a  large  city  offers  numerous  advantages  in  the  way 
of  purchasing  which  can  not  be  possessed  b}-  any  suburb. 
While  on  one  hand  it  is  not  advisable  for  the  road  to  dis- 
courage the  carrying  of  hand-packages  by  passengers  as 
ong  as  the  comfort  of  others  is  not  disturbed,  yet.  on  the 
other  hand,  there  is  a  large  amount  of  traffic  to  suburban 
stations  that  must  of  necessity  go  in  the  baggage-car. 
While  the  policy  of  the  road  should  be  liberal  in  this 
direction  there  seems  no  reason  that  patrons  should  ex- 
pect to  have  their  purchases  carried  free. 

Some  system  can  easily  be  devised  by  which  articles 
left  at  either  the  country  or  city  depots  will  be  carried 
and  cared  for  at  low  rates  which  would  yet  bring  in  a 
certain  amount  of  revenue  to  the  road.  Some  arrange- 
ment should  be  in  force  by  which  packages  could  be 
received  from  or  delivered  to  the  houses  and  stores  at 
,  the  country  town.  In  the  city  there  are  existing  ar- 
rangements for  doing  this.  The  average  suburban  resi- 
dent has  generally  moved  out  of  town  on  the  score  of 
economy  and  as  a  rule  does  not  possess  a  team  of  his 
own,  so  that  some  cheap  means  of  getting  packages  to 
and  from  the  station  is  a  necessity.  When  the  railroad 
has  a  contract  with  an  express  company  for  its  regular 
parcel  traffic  this  suburban  business,  including  deliveries 
at  both  ends,  can  be  handled  well  by  the  express  com- 
pany. The  railroad  managers  should  see,  however,  that 
liberal  rates  are  allowed  their  suburban  patrons  and 
that  collecting  and  delivering  facilities  are  as  perfect 
as  possible.  The  parcel  feature  of  suburban  business 
has  reached  a  very  complete  shape  in  England  and 
forms  no  inconsiderable  portion  of  the  service  of  the 
roads.     ;..  ;,  .^  v.    -■■■-,  .  ;-.,•  ..t/V; ;,  x-,:^  .;.  ■.;■;;,.  .  :...;.  .,:/■;,■::•. ; 

The  question  has  been  raised  whether  these  liberal 
facilities  for  parcel  traffic  would  not  hurt  the  prospects 
of  local  stores  in  the  villages  on  the  suburban  lines. 
While  there  are  always  items  of  daily  supply  which  are 
constantly  needed  at  short  notice,  there  will  also  always 
be  a  need  for  stores  of  some  magnitude  in  the  suburban 
stations.  It  is  an  impossibility,  however,  for  them  to 
expect  to  suppl.'  the  total  wants  of  suburban  residents,  as 
the  proximity  of  a  large  city  always  interferes  with  the 
development  of  ordinary  stores  in  the  adjoining  towns. 
While  a  road,  by  discouraging  the  parcel  traffic,  may,  to 
some  extent,  aid  the  local  stores,  the  best  interests  of  the 
many  will  be  served  by  the  extension  of  the  best  facilities 
for  obtaining  needed  supplies  in  the  city.  If  the  country 
store  is  able  to  offer  equal  inducements,  either  in  prices 
or  quality,  the  convenience  of  near  supply  will  generally 
give  it  a  fair  trade,  regardless  of  the  city  competition. 

The  wants  of  suburban  business,  and  the  various  fear 
tures  to  be  considered  in  its  successful  development,  both 
as  regards  profit  to  the  road  and  the  comlort  of  its  pat- 
rons, make  this  class  of  traffic  to  a  large  extent  a  dis- 
tinct branch  of  the  service.  The  features  of  both  pas- 
senger and  freight  traffic  of  this  nature  vary  in  many  re- 
spects from  the  ordinary  traffic  of  the  road,  and  need  dif- 


ferent handling:,  to  a  certain  extent.  Where  this  class  of 
business  is  of  large  proportions  on  any  jinc,  it  is  question- 
able whether  a  separate  officer  or  department  lo  take  im- 
mediate charge  oT  the  traffic  is  not  advisable  and  neces- 
sary. Such  an  official  has  been  appointed  in  some  cases 
and  the  results  arrived  at  are  quite  gratifying.  Whether 
this  is  done  or  not,  it  seems  evident  that  the  question  of 
suburban  traffic  is  daily  becoming  more  important  with 
the  growth  of  our  western  cities,  and  will  demand  more 
attention  from  the  management  of  our  roads. — fyaikcay 
Revieiv. 

RAILWAY    REGULATION    IN    ENGLAND./ 


The  introduction  of  a  new  scheme  of  railway  regulation 
in  the  British  House  of  Commons,  within  the  month,  is 
an  event  deserving  of  more  than  a  passing  remark.  It 
goes  to  show  that,  in  spite  of  an  impression  to  the  con- 
trary' long  prev^alent  here,  perplexing  questions  of  railroad 
policy  have  not  ceased  to  exist  in  England,  and  that 
further  intervention  by  the  state  is  now  felt  to  be  neces- 
sary for  the'settlement  of  vexatious  controversies.  Meas- 
ures of  this  kind  are  not  new  in  England.  As  long  ago 
as  1840-42,  the  Board  of  Trade  was  authorized  to  exercise 
certain  powers  now  usually  devolved  on  railroad  commis- 
sions. In  1846  a  railroad  commission  was  appointed 
which  continued  in  office  for  five  years,  but  its  powers 
were  too  limited  and  it  left  little  mark.  During  the  forty 
years  that  have  elapsed  since  then  measures  of  railway 
regulation  have  been  frequent.  The  law  establishing  the 
existing  railway  commission  was  p>assed  in  1873.  The 
commission  was  to  consist  of  three  members,  of  whom  one 
was  to  be  a  railroad  man  and  one  a  lawyer.  It  was  author- 
ized among  other  things  to  decide  questions  arising  under 
the  railway  regulation  acts,  to  arbitrate  between  railroads 
in  a  variety  of  cases,  and  to  secure  publicity  of  rates.  On 
questions  of  fact  there  was  to  be  no  appeal  from  .ho  deci- 
sion of  the  commission  ;  an  appeal  was  given  ox-,  questit  r.s 
of  law.  The  authority  of  the  commission  exj-ircd  by  limi- 
tation in  1878,  but  it  has  since  been  renewed.  High  hopes 
were  entertained  of  the  commission,  and  the  expectation 
that  its  existence  would  of  itself  put  an  end  to  the  most 
perplexing  questions  seemed  to  be  borne  out  by  its  reports,^ 
but  observers  who  looked  beneath  the  surface  became 
aware  of  the  existence  of  difficulties  which  the  powers  of 
the  commission  were  not  able  to  reach.  The  commission, 
as  an  acute  American  critic.  Prof.  Hadley,  has  pointed 
out,  "was  not  an  executive  body,  but  to  all  intents  and 
purposes  a  court  of  law,"  and  a  court,  too,  whose  action 
was  not  final.  The  railroad  men  seized  upon  this  point 
of  weakness,  and  by  a  course  of  persistent  appeals  did 
much  to  neutralize  the  commission's  action  by  deterring 
complainants.  These  facts  were  brought  out  by  a  parlia- 
mentary' investigation  in  1881-82,  and  since  the  publication 
of  the  result  of  this  inquiry  the  project  of  the  increasing 
powers  of  the  commission  has  been  brought  forward  from 
time  to  time,  a  :•  ''.■■/  :'     •.-;.■    -/    ;   -  ■      /  - 

Under  the  plan  submitted  by  Mr.  Mundella,  the  presi- 
dent of  the  Board  of  Trade,  the  railroad  commission  is 
made  a  permanent  court  of  record,  whose  decision  on 
matters  of  fact  is  to  be  final,  but  from  whose  decision  on 
questions  of  law  an  apf)eal  will  lie  to  a  court  of  appeal. 
The  place  of  chief  commissioner  is  to  be  filled  in  England 
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by  a  judge  of  the  High  Court  of  Justice,  in  Scotland  and 
Ireland  by  judges  of  a  corresponding  grade.  The  other 
two  members  are  to  be  laymen.  Every  order  of  the  com- 
missioners is  to  have  the  force  of  a  judgment.  The  juris- 
diction of  the  commissioners  is  to  extend  to  all  questions 
respecting  tolls,  rates  or  fares,  and  they  are  to  be  given 
power  to  award  damages.  The  constitution  of  the  com- 
mission, it  will  be  seen,  retains  many  points  of  resemblance 
to  that  of  the  present  one,  though  the  powers  of  the  new 
commission  are  more  extended.  The  bill  requires  all 
railroad  companies  to  furnish  the  Board  of  Trade  from 
time  to  time  with  a  statement  of  their  rates  and  charges, 
together  with  a  schedule  of  maximum  rates,  and  a  state- 
ment of  the  nature  and  grounds  of  the  terminal  charges 
proposed.  Pubhc  inquiry  will  be  made  regarding  the 
existence  of  any  dissatisfaction  with  the  companies'  pro- 
posals, and  where  substantial  grievances  are  proven  the 
schedules  will  be  revised  by  the  board  under  the  control 
of  Parliament.  Where  unequal  charges  are  shown  ^o 
exist  the  companies  may  be  called  upon  to  show  that  rl^ 
inequalities  are  justified.  A  novel  feature  of  the  bill  is 
the  attempt  to  make  of  the  Board  of  Trade  a  sort  of 
mediating  body  by  providing  that  where  complaint  is 
made  to  the  board  of  unfair  or  unreasonable  charges,  that 
body  may  strive  to  settle  disputes  amicably.  Mr.  Mun- 
della  laid  much  stress  on  the  importance  of  negotiation 
and  arbitration  in  the  settlement  of  railroad  disputes,  and 
particularly  referred  to  the  experience  of  the  United 
States  as  illustrating  the  advisability  of  mediation.  Upon 
this  point  the  president  ot  the  Board  of  Trade  quoted 
Bradstreet' s  as  showing  that  success  has  attended  the 
efforts  of  the  railroad  commissioners  to  bring  the  railways 
and  the  people  together  in  friendly  discussion.  There  is 
nothing,  he  thinks,  to  which  the  railroads  are  so  amenable 
in  America  as  public  opmion,  and  he  hopes  that  the  same 
will  be  proved  t'o  be  the  case  in  England. 

There  has  been,  naturally,  some  criticism  as  to  the 
merits  of  certain  features  of  the  bill,  but  as  a  whole  the 
measure  seems  to  have  the  support  of  those  best  qualified 
to  speak  on  the  subject.  Sir  Bernhard  Samuelson,  a 
sp>ecialist  on  the  subject  of  railway  rates,  is  quoted  as 
saying  that  under  the  bill  "there  is  promise  that  the 
grievances  of  those  interested  in  railway  rates  will  be 
remedied."  There  can  be  no  doubt,  at  any  rate,  that  under 
the  proposed  law  the  railroad  commission  will  be  stronger 
in  itself,  and  will  have  freer  hand  to  carry  out  its  purposes 
than  at  present.  Under  the  proposed  law  the  commission, 
instead  of  having  a  precarious  tenure  dependent  upon 
renewals  for  short  periods,  will  be  a  permanent  body,  thus 
gaining  in  stability  and  dignity.  It  will  have  power  to 
move  about  the  country,  so  that  the  barrier  of  inconveni- 
ence will  not  operate  to  shut  out  complaints.  Beyond 
this  the  power  of  revising  schedules  of  rates  is  secured  tq 
the  Board  of  Trade  under  the  control  of  Parliament. 
This  is  a  power  which,  though  often  claimed,  has  been 
but  rarely  and  very  sparingly  exercised.  It  is  one  too,  in 
the  exercise  of  which  the  greatest  care  and  circumspection 
will  be  necessary.  Lastly,  there  is  the  machinery  for 
securing  publicity  in  respect  to  rates  and  charges,  and  in 
reference  to  the  recommendations  made  by  the  Board  of 
Tiade  as  a  mediator  in  cases  of  dispute.  It  cannot  be 
doubted  that  the  existence  of  this  machinery  will  in  many 
cases  render  unnecessary  the  exercise  of  the  other  powers 


of  the  commission,  and  will  in  itself  go  far  to  do  away 
with  many  of  the  abuses  which  the  new  measure  is  de- 
signed to  reach. — Bradstreef  s. 


Railways  in  China. 


The  House  Committee  on  Foreign  Affairs  recently  re- 
ceived from  Secretary  Bayard  the  following  letter  from 
Minister  Denby  relating  to  the  effect  of  the  annexation  of 
Burmah  and  the  establishment  of  overland  routes  to  China 
in  relation  to  the  building  of  railways: 

The  annexation  of  Burmah  by  Great  Britain  gives  new 
interest  to  the  railway  question  in  the  Far  East  and  the 
establishment  of  overland  trade  routes  with  China,  :■ 

Three  great  European  nations  have  been  gradually  carr}'- 
ing  their  frontiers  nearer  to  China.  Russia  has  been  press- 
ing forward  from  the  north  and  west  by  annexing  the 
banks  of  the  Ameer  and  a  large  portion  of  Kirin,  which 
makes  her  conterminous  with  Corea,  on  which  latter 
country  she  is  also  supposed  to  have  designs,  and  by  the 
position  she  holds  at  Kashgar  and  at  several  other  points 
in  the  west  of  the  new  dominion. 

France  comes  next  in  the  field  from  the  south,  and 
hopes  that  she  may  establish  her  supremacy  in  Tonquin, 
and  open  to  her  commerce  the  Red  river  and  acquire  the 
trade  of  Western  China.  :>'  ;         ;..         j 

England,  which  seemed  the  last  in  the  field,  has  by  a 
bold  stroke  of  ,  olicy  assumed  the  foremost  place,  and 
acquired,  by  the  annexation  of  Burmah,  the  only  trade 
route  existing  between  Southern  Asia  and  China — viz.: 
the  Irrawaddy  and  Bhamo  route,  and  makes  still  more 
probable  the  eventual  building  of  a  railroad  connecting 
British  India  and  China,    v,     -^^   .;•':■  V  '    |  ;  •    ■■ 

Russia,  in  the  meanwhile,  is  pushing  on,  at  the  rate  of 
several  miles  a  day,  her  Central  Asian  railways,  which 
will  shortly  reach  Merv,  and  in  the  near  future  Kuldja, 
thus  greatly  facilitating  the  defence  of  her  immense  fron- 
tier. But  the  project  which  qoncerns  her  ultimate  pros- 
perity most  nearly  is  the  system  of  Centrial  Asian  railways 
designed  by  M.  de  Lesseps.  This  line,  destined  to  unite 
the  extreme  west  of  Asia  with  the  extreme  east,  starts 
from  Astrakhan,  passes  through  Khiva,  Bokhara,  and 
Samarcand  into  Chinese  Turkestan  ;  touches  at  Tang- 
Kissar,  Kashgar,  and  Yarkand ;  skirts  Lake  Lob,  and 
thence  through  outer  Kansule,  down  to  the  Kan  Valley, 
to  find  its  terminus  in  Wuchang  or  Kankow.  The  military 
railways  already  established  or  in  construction  by  Russia 
are  partly  carrying  out  this  gigantic  scheme,  and  if  the 
words  of  Tso  Tsung  Tang  on  the  pressing  necessity  for 
China  to  establish  in  the  near  future  a  railway  to  her 
northwestern  frontier  be  borne  in  mind  by  China,  a  colossal 
railway  system  may  be  established  sooner  than  we  expect. 

In  this  connection  it  may  interest  the  department  to 
know  that  Gen.  James  H.  Wilson,  who,  at  the  request  of 
Li  Kung  Chang,  has  been  examining  the  country  near 
Tien-Tsin  in  view  of  the  ultimate  establishment  of  rail- 
way communications,  left  for  Chinkiang,  by  way  of  the 
Grand  Canal,  to  report  on  the  practicability  and  cost  of  a 
railway  along  this  line,  and  also  on  the  condition  and 
necessary  work  to  be  undertaken  to  control  the  Yellow 
river.  Gen.  Wilson  has  with  him  several  able  surveyors, 
and  was  offered  a  military  escort  by  the  Viceroy,  which 
he,  however,  declined. 
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Coal  in  India. 


It  appears,  as  shown  in  an  official  statement  lately  pub- 
lished in  India,  on  that  country's  moral  and  material 
progress  that  Ae  use  of  Bengal  coal,  which  is  general  in 
that  province  for  industrial  purposes,  is  gradually  extend- 
ing throughout  Northern  India.  Bombay  continues  to 
draw  its  support  from  England,  the  freights  for  English 
coal  sent  out  in  exchange  for  cargoes  of  raw  produce 
ruling  very  low.  But  with  the  extension  of  railways  and 
the  reduction  of  freights  in  the  coasting  trade,  India  coal 
may,  it  is  stated,  before  long  compete  successfully  with 
imported  coal,  even  in  the  Western  Presidency.  In  Ben- 
gal, only  three  out  of  the  numerous  coal  fields  known  are 
actually  worked,  the  principal  of  which  is  the  Raniganj. 
There  are  seventy-eight  collieries,  and  the  total  out-put 
was,  in  1883-84,  1.200,957  tons,  or  more  than  double  the 
out-put,  532,846  tons,  of  1882-83.  Outside  Bengal  there 
are  only  two  collieries,  those  of  Mohpani  and  Warora,  in 
the  Central  Provinces,  though  it  is  stated  that  workings 
were  begun  in  the  native  State  of  Rewah,  toward  the 
close  of  the  official  year.  An  attempt  to  open  a  mine  at 
Lakading,  in  Assam,  has  also  recently  failed.  The  Assam 
coal  fields,  however,  which  have  just  been  prospected,  are 
considered  very  promising.  They  cover  a  plateau  with  an 
area  of  thirty  square  miles.  The  number  of  people  en- 
gaged in  mining  in  India  is  something  over  23,000,  but  the 
return  is  admittedly  inaccurate.  Iron  has  been  found  in 
almost  every  district  in  India,  and  is  worked  with  char- 
coal by  native  agency.  It  is  expected  that  the  growing 
scarcity  of  fuel  and  the  competition  of  English  iron  will 
displace  the  indigenous  methods  by  European  manufac- 
ture on  a  large  scale.  This  has  not  yet  occurred.  The 
chief  native  foundries  are  in  Bengal,  the  Punjaub,  and  the 
Central  Provinces.  "•;  >    :    •     ;  .  ^>v-        "^   ;;.  \    .;c 


American  Locomotives  vs.  European. 


In  a  letter  to  the  Department  of  State  published  in  the 
Consular  Report  for  January,  the  United  States  Consul  at 
Chemnitz,  Saxony,  says  : 

"  Recently  the  Roumanian  Government  invited  bids  for 
contracts  to  furnish  212  passenger-coaches,  thirty  tender- 
engines,  and  twelve  express-train  engines,  together  with 
more  than  300  freight-cars,  and  other  rolling-stock  for 
railways.  There  were  many  bids  from  various  parts  of 
Europe.  I  do  not  know  whether  those  engaged  in  this 
industry  in  the  United  States  were  apprised  of  this  or 
not,  but  I  do  know  the  superiority  of  American  rolling- 
stock,  and  regret  to  say  that  there  was  no  efTort  put  forth 
from  the  United  States  to  supply  the  Roumanian  Govern- 
ment with  these  articles. 

"  It  is  my  firm  belief  that,  with  a  little  effort  on  our  part, 
these  contracts  might  have  fallen  to  the  United  States; 
as  it  was  they  have  been  secured  by  the  vigilant  and  wide- 
awake Germans,  who  have  captured  en  bloc.  The  contract 
for  the  engines  was  awarded  to  the  Hanoversche  Machi- 
nenbau-Geselschaft,  at  the  price  of  1. 14  francs  gold  per 
kilogram  of  metal  used.  At  this  rate  the  price  of  a  ten- 
der-engine would  be  about  24,000  francs  in  gold,  or  more 
than  $4,000.  The  locomotives  to  be  delivered  at  Bucha- 
rest. '  The  contract  for  the  twelve  express  engines  fell  to 
the  Maschinenfabrik  Linden,  of  Hanover,  at  47,200  francs. 


and  the  contract  for  the  freight-cars  was  awarded  the 
Deutz  firm,  of  Zypen  &  Charlier,  the  bid  being  550,000 
francs,  the  highest  being  880,012  francs.        ,     /•  .;  ■-;.:. , 

"  Americans  must  not  judge  of  their  ability  to  compete 
with  others  in  such  articles  by  the  price  I  have  quoted 
here.  The  questior^^ith  them  would  be  if  they  could  get 
a  better  price  for  a^^superior  article,  and  I  am  strongly  of 
the  opinion  that/tnis  question  would  have  been  decided 
in  their  favor.  Why  should  it  not  have  been,  when  Russia, 
Roumania's  nexb!4<^or  neighbor,  has  adopted  the  Ameri- 
can railway  sys't.en^^  and  has  equipped  her  railways  with 
American  rolling-stock,  which  has  proven  in  every  respect 
in  the  highest  degree  satisfactory'  to  the  authorities ;  or 
in  a  contract  of  this  kind,  the  elegant  finish  and  trim  ap- 
pearance of  the  American  locomotive,  which  is  strongly 
appreciated  in  the  United  States,  might  have  been  aban- 
doned and  the  European  taste,  or  rather  want  of  taste, 
catered  to } 

For  example,  a  European  locomotive  has  no  cow-catcher ; 
many  of  them  have  no  jacket,  and  many  have  no  cap,  and 
there  are  many  other  appurtenances  to  an  American  loco- 
motive that  would  be  considered  superfluous  for  a  Euro- 
pean or  Roumanian,  that  would  reduce  the  cost  of  their 
construction  for  this  country  from  7  to  10  per  cent,  less 
than  that  would  be  required  for  one  of  our  railways.  I 
hope  it  is  not  yet  too  late  for  Americans  to  give  this  sub- 
ject their  attention,  and  that  they  will  lose  no  time  in 
doing  so.  Of  one  thing  they  may  be  sure,  and  that  is 
that  they  have  the  strong  claim  of  superiority  for  their 
machinery  and  rolling-stock,  which  they  can  easily  estab- 
lish, and  which  is  the  best  they  could  have  to  overcome 
competition. 


Second-Class  in  England. 


The  Liverpool  Post  says  :  The  second-class  traveler  on 
English  railways  is  gradually  being  improved  out  of  exist-  > 
ence.  or,  to  put  it  more  accurately,  third-class  traveling 
has  been  made  so  exceedingly  comfortable,  snug,  and  ex- 
peditious that  it  is  rapidly  monofMDlizing  all  the  business. 
First-class  compartments  there  will  alwavs  be,  but  their 
patrons  will  remain  few.  The  compartments  designed  for 
the  middle-class  of  the  traveling  public  have  been  entirely 
eliminated  on  one  of  our^  main  trunk  lines,  and  they  are 
fast  disappearing  on  another.  The  Great  Northern  is 
following  the  example  of  the  Midland.  It  is  announced 
that  with  the  new  year  the  first  named  company  will  cease 
to  issue  second-class  tickets  between  their  stations  in  the 
West  Riding,  and  between  those  and  Doncaster.  On  the 
main  line  second-class  accommodation  will  still  be  pro- 
vided, as  it  will  also  be  between  stations  in  Yorkshire  and 
stations  on  the  main  lines  south  of  Doncaster.  This 
change  has  already  been  effected  in  other  parts  of  the 
Great  Northern  system.  On  the  first  of  May  last,  the 
company  ceased  to  issue  second-class  tickets  10  the  Lin- 
colnshire loop  lines,  and  between  Grantham  and  Boston, 
Bourne  and  Spaulding,  Grantham,  Nottingham  and  Derby, 
and  Newark  and  Leicester.  The  reason  for  this  extinction 
of  the  second-class  traveling  accommodation  is  not  far  to 
seek.  It  does  not  pay  the  companies  to  run  carriages 
which  are  never  filled,  unless  it  be  with  emptiness.  It  is 
the  once  despised  third-class  traveler  who  is  now  the  pay- 
ing feature  in  the  passenger  returns.  Twenty  years  ago 
no  treatment  was  too  bad  for  those  who  had  the  temerity 
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or  courage  to  venture  to  book  themselves  third-class. 
To-day  the  third-class  passenger  is  an  object  of  profit, 
and  he  gets  all  in  the  way  of  comfort  and  celerity  that  he 
can  possibly  desire.  If  he  is  badly  treated  anywhere,  it  is 
in  remote  districts  where  competition  is  absent,  and  where 
railway  directors  have  not  yet  learned  to  treat  with  respect 
and  consideration  the  most  profitable  of  their  customers. 
The  old  taunt  heard  in  Germany  that  only  princes.  Eng- 
lishmen and  fools  travel  first  and  second-class  can  hardly 
apply  to  the  modern  Britisher,  who  has  been  quite  content 
to  follow  the  revolution  in  management  which  tends  so 
thoroughly  to  break  down  class  prejudice. 

Railways  in  Spain. 

The  aggregate  revenue  of  the  Northern  of  Spain  to  Feb- 
ruary 25th,  this  year,  amounted  to  ^297,752,  as  compared 
with  ^323.646  in  the  corresponding  period  of  1885,  show- 
ing a  decrease  of  ^25, 894 this  year.  The  aggregate  revenue 
of  the  Lerida.  Reus,  and  Tarragona  (which  is  worked  in 
association  with  the  Northern  of  Spain)  to  February  25th, 
this  year,  was  ;^9,236,  as  compared  with  ^10,766  in  the 
corresponding  period  of  1885,  showing  a  decrease  of 
;{^i,530  this  year.  The  aggregate  revenue  of  the  Astunas, 
Gallicia,  and  Leon  (which  is  also  worked  in  association 
with  the  Northern  of  Spain)  to  February  25th,  this  year, 
amounted  to  ^43,940,  as  compared  with  ;{^36,438  in  the 
corresponding  period  of  1885,  showing  an  increase  of 
;^7, 502  this  year. 


Indian  Territorial  Railways. 

As  appears  by  a  late  issue  of  the  Boston  Transcript, 
there  are  pending  in  this  congress  nine  propositions  to 
grant  railroads  right-of-way  through  the  Indian  territorj% 
of  which  about  half  are  in  the  interest  of  Boston  capital- 
ists. The  Kansas  City,  Fort  Scott  and  Gulf  desires  to  run 
across  the  northeast  corner  of  the  territory,  entering  the 
forbi(iden  country  just  south  of  Baxter  Springs,  in  Kansas, 
and  pursuing  a  favorable  route  to  Fort  Smith.  The  Kan- 
sas and  Arkansas  Valley  wishes  to  enter  at  Fort  Smith  and 
extend  in  a  northwesterly  direction  to  Arkansas  City. 
The  proposed  route  of  the  Wichita  and  Arkansas  Valley 
is  from  a  point  near  Lisbon,  in  Chautauqua  county,  Kan., 
in  a  southerly  direction,  along  the  general  course  of  the 
Caney  river,  to  near  its  junction  with  the  Verdigris ; 
thence  southeasterly  to  Fort  Gibson  ;  thence  to  the  bound- 
ary of  the  territory,  near  where  the  Arkansas  river  crosses 
into  the  State  of  Arkansas.  The  Southern  Kansas,  if  its 
bill  passes,  will  enter  the  territory  near  Arkansas  City, 
and  follow  a  practicable  route  to  Forth  Smith.  The  com- 
pany binds  itself  to  build  one  hundred  miles  within  three 
years,  and  it  further  binds  itself  to  observe  strict  neutrality 
on  all  questions  or  movements  looking  to  the  extinguish- 
ment of  the  Indian  titles.  The  St.  Louis  and  San  Fran- 
cisco right-of-way  bill  is  already  so  far  on  its  way  that  it 
is  almost  as  good  as  passed.  This  bill  authorizes  a  route 
through  the  Choctaw  and  Chickasaw  nations,  from  Fort 
Smith,  in  the  direction  of  Paris,  Tex.  John  ScuUins  road, 
the  Denison  and  Wichita,  is  to  be  coustructed  from  near 
Denison,  Tex.,  across  the  Indian  territory  in  a  northeast- 
erly direction  until  it  strikes  the  Frisco's  Paris  route. 
The  Pacific  and  Great  Eastern  comtemplates  a  line  from 
near  the  town  of  Cincinnati,  in  Washington  county.  Ark., 


due  west  through  the  entire  length  of  the  Indian  territor)', 
emerging  near  the  thirty-sixth  parallel  of  latitude.  The 
Fort  Worth  and  Denver  City  wishes  to  extend  northward 
across  the  territory  to  the  southern  boundary  of  Kansas, 
entering  the  territory  somewhere  near  the  mouth  of  Big 
Beaver  creek  and  the  mouth  of  the  north  fork  of  the  Red 
The  St.  Louis,  Baxter  Springs  and  Mexico  wishes 


river. 


to  get  in  near  Baxter  Springs  and  build  south  to  the  Texas 
boundary,  with  a  branch  extending  to  the  western  bound- 
ary of  the  territory.  ":         X- 


Trees  Along  Railways. 

At  this  time  the  subject  of  protecting  railway  cuts  from 
the  possibility  of  being  filled  with  snow  should  attract  the 
special  attention  of  managers,  says  a  correspondent  in  the 
Farmer  s  Review.  In  riding  over  thousands  of  miles  of 
Russian  railways  in  1882,  I  was  struck  with  the  perfection 
of  their  system  of  shrub  and  tree  planting  to  arrest  snow 
at  all  points  where  banks  could  possibly  form.  I  was  told 
the  system  had  proven  a  success  in  that  land  of  blizzards, 
deep  snows,  and  frequent  and  deep  cuts  on  the  rolling 
prairies. 

Mr.  G.  Doppelmair,  of  Kiev,  Russia,  who  has  given 
much  time  to  this  kind  of  work,  writes  as  follows:  "The 
trees  for  arresting  snow  are  planted  25  to  30  feet  from  the 
rails,  in  5  to  7  lines.  Lines  5  feet  apart  and  the  plants 
xYz  feet  apart  in  the  rows.  The  three  inner  lines  are 
planted  with  trees,  and  the  outer  ones  with  conifers,  or 
shrubs. 

"  This  system  of  planting  protects  very  perfectly  our 
roads  during  the  gales  on  the  steppes.  The  snow  is  whirled 
in  heaps  back  of  and  among  the  trees  and  shrubs,  and  fails 
to  reach  the  rails  to  a  serious  extent."  |. 

In  the  west,  box  elder  will  make  the  best  tree  for  the 
center  rows,  and  the  outer  rows  can  be  made  of  such  coni- 
fers as  do  well  on  high  ground  in  dififerent  parts  of  the 
west.  Finns  puniilio  IS  mnch  used  in  Russia,  as  it  keeps 
low  and  bushy.  It  will  grow  here  in  any  dry  soil  as  per- 
fectly as  in  Russia.  If  larger  growing  conifers  are  used 
they  can  easily  be  kept  down  by  shearing.  In  Russia  the 
shrubbery  carayana  is  much  used  for  outer  rows.  It  is 
perfected  hardy  here,  and  will  grow  on  the  driest  knobs. 
If  desired  to  plant  along  our  roads  the  seed  can  be  im- 
ported at  very  low  rates. 


Pullman  Sleeping-Car  Employes. 

The  Pullman  company  has  recently  framed  an  "  iron 
clad  contract "  for  its  employes  to  sign,  releasing  the  com- 
pany from  obligation  to  them  in  case  of  accident.  It  pro- 
vides among  other  things,  as  follows  :  1 

"  That  I  may  be  suspended,  definitely  or  indefinitely, 
with  or  without  pay,  or  be  discharged  from  such  employ- 
ment and  service  at  the  pleasure  of  the  Pullman  company, 
or  at  the  pleasure  of  any  general,  division,  or  assistant 
superintendent,  or  authorized  agent  thereof,  at  any  time 
without  previous  notice,  such  notice  being  thereby  ex- 
pressly waived.  ;  .  -,  •    :|v-' 

"  That  in  consideration  of  such  employment  and  service, 
and  the  payment  to  me  of  the  wages  or  salary  now  or 
hereafter  agreed  upon,  and  as  a  part  of  the  agreement  for 
such  employment  and  service  and  the  payment  of  such 
wages  or  salary,  I  hereby  undertake  and  bind  myself  to 
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assume  all  risks  of  casualties  by  railway  travel  or  other- 
wise, incident  to  such  employment  and  service,  and  accord- 
ingly hereby  release,  acquit  and  discharge  the  Pullman 
company  from  any  and  all  claims  for  liability  of  every 
nature  and  character  whatever,  to  me  or  my  heirs,  execu- 
tors, administrators  or  legal  representatives  on  account  of 
personal  injuries  or  otherwise." 

The  other  clauses  make  it  necessary  fdr  the  employ^  to 
bind  himself  to  obey  the  rules  and  regulations  ol  the  rail- 
way companies  over  which  the  Pullman  cars  are  operated, 
and  in  consideration  of  free  transportation  if  injured 
acquits  and  discharges  the  railway  company  from  liabil- 
ity,  etc.       •■.•  '■■■^    ...;■.-.     "■^-    /•■■■■-/...   ■;■-_■      -■  ■     -"^    :.-,     V-   ':f    :' 
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The  Carrying  Capacity  of  Cars. 


Railway  operating  in  Trans-Caspian  Russia  is  beset 
with  difficulties  unknown  to  other  regions  where  railways 
are  used  as  a  means  of  travel.  A  great  portion  of  some 
roads  are  entirely  waterless,  there  is  no  traffic  except 
through  traffic,  and  at. certain  seasons  of  the  year  the  cold 
is  intense,  and  the  absence  of  local  fuel  supply  renders 
heating  and  steam-making  very  expensive.  To  meet  these 
untoward  conditions,  the  Russian  Government,  which 
operates  the  railways,  is  having  a  special  type  of  combined 
locomotive-car  built  that  carries  enough  water  to  run 
seventy  miles.  From  the  descriptiQn  we  have  seen,  we 
believe  the  locomotive-car  is  an  enlargement  of  the 
American  observation  locomotive  illustrated  in  the  Na- 
tional Car- Builder  of  November.  1884,  with  modifications 
to  suit  the  practice  of  Russian  railways.  There  are  six  of 
these  locomotive-cars  under  construction  at  Kolomna. 
It  is  expected  that,  owing  to  their  lightness  and  compact- 
ness, they  will  make  the  desert  journey  quicker,  cheaper, 
and  more  comfortably  than  the  ordinary  train.  The  ex- 
haust-steam will  be  used  to  heat  the  car,  and  the  engine 
will  have  sufficient  power  to  pull  two  freight-cars,  or  a 
passenger-car,  when  necessary.     We  believe  a  tank-car 

locomotive  of  this  description  could  be   used  to  good 
advantage  on  many  of  our  branch  roads  where  traffic  is 

light.     . 

♦ .       y-' 

Longevity  of  English  Engines. 


English  engineers  are  giving  no  small  degree  of  atten- 
tion to  the  durability  of  their  locomotives.  The  statistical 
details  should  be  out  in  book  form  and  preserved,  as  they 
will  become  interesting  as  the  competition  between  the 
American  and  English  type  of  engine  mcreases.  Mr. 
Johnson,  of  the  Midland  Railway,  confines  himself  to 
breakdowns,  in  1885  there  were  60  cases  in  which  an 
engine  was  rendered  idle  for  half  a  day  or  more.  Among 
the  causes  was  the  breakage  of  crank  and  straight  axles, 
slide  valves,  and  valve  spindles  through  wear  and  tear ; 
also  cases  of  hot  guide-bars,  due  to  neglect  on  the  part  of 
drivers;  and  cases  where  drivers  had  to  give  up  their 
trains.  The  gross  engine  mileage  for  1885  was  43,657,427. 
The  total  number  of  engines,  1,803.  The  average  mileage, 
supposing  all  the  engines  to  have  been  worked,  24,200. 
There  was  one  breakdown  for  every  727,624  miles.  This 
includes  engines  of  all  kinds.  Portions  of  the  line  are 
exceptionally  heavy,  and  the  trains  run  are  the  heaviest 
and  fastest  in  the  world. 


Ten  years  ago,  remarks  an  exchange,  a  standard  car 
load  on  all  first-class  railways  was  20,000  pounds,  the 
weight  of  the  car  being  20,500  pounds.  In  1881  the  load 
on  most  roads  had  increased  to  only  22,000  pounds.  The 
master  car-builders  of  the  Pennsylvania  Railroad  have 
now  adopted  cars  to  carry  60,000  pounds,  while  the  weight 
of  the  cars  will  be  very  little  increased.  Instead  of  haul- 
ing more  than  one  pound  of  car  to  one  pound  of  freight 
nearly  three  pounds  of  freight  can  now  be  hauled  for  one 

pound  of  car.  .  ".  '■■..:■':  :::.:?::''^.'''r  r.y  '■'-'■.-.y,'.:- 

The  substitution  of  steel  for  iron  rails  has  made  change 
possible.  The  condition  of  alTairs  makes  it  possible  for 
the  roads  to  carry  freight  at  the  low  rates  they  receive, 
and  yet  make  a  profit. 


A  Caustic  Soda  Locomotive. 


According  to  the  National  Car  and  Locomtive  Builder 
a  company  has  been  formed  in  Chicago  to  introduce  the 
Honigmann  fireless  motor  for  the  operating  of  street-rail- 
ways, and  for  other  purposes  where  steam-motors  are  ob- 
jectionable, and  where  the  work  is  a  weariness  to  horse- 
flesh. A  motor  weighing  about  four  tons  was  imported 
from  Germany,  and  it  has  been  tried  on  the  Chicago  City 
Passenger  Railway  Company's  tracks;  but  it  was  found 
deficient  in  tractive  power,  and  could  not  climb  the  steep  . 
approaches  to  the  river  bridges.  It  has  now  been  taken 
to  Minneapolis,  and  will  be  tried  on  some  of  the  street- 
railways  in  ^hat  neighborhood. 

The  motor  appears  to  possess  the  elements  that  ought 
to  make  it  successful  as  a  substitute  for  horses.  It  is 
noiseless  in  its  operation,  and  is  entirely  free  from  steam, 
smoke,  or  dirt.  Power  for  operating  the  machine  during 
aYound  trip  is  obtained  by  the  great  capacity  which  caustic  _ 
soda  possesses  for  absorbing  heat. 

The  inventor,  Mr.  Moritz  Honigmann,  is  a  caustic  soda 
maker  in  Germany.  In  seeking  for  an  economical  method 
of  reducing  the  dilute  soda  to  a  solid  form,  he  introduced 
a  closed  steam  coil  into  the  sode  boiler.  The  coil  having 
sprung  a  leak,  Mr.  Honigmann  observed  that  no  steam 
was  given  off  from  the  surface  of  the  soda  solution,  which 
led  him  to  the  discovery  that  the  latter  was  capable  of 
absorbing  large  quantitieg;;of  steam  and  its  contained  heat 
without  giving  off  vapor.  This  suggested  the  idea  that  a 
body  of  heated  caustic  soda  might  be  used,  in  connection 
with  a  steam-boiler,  to  furnish  the  heat  required  for  steam 
making  during  a  short  trip.  The  Honigmann  caustic  soda 
motor  is  the  embodiment  of  this  idea. 

The  motor  has  an  upright  boiler  which  is  surrounded  by 
an  aunular  reservoir,  which  is  filled  with  caustic  soda 
highly  heated.  At  the  start,  the  heat  of  the  soda  mixture 
just  keeps  the  steam  in  the  boiler  at  the  working  pressure. 
When  a  start  is  made,  the  steam  passing  through  the  cylin- 
ders is  exhausted  into  the  soda-tank,  where  it  is  con- 
densed and  imparts  its  heat  to  the  contents  of  the  tank. 
This  tending  to  raise  the  temperature  of  the  soda,  and  the 
temperature  of  the  boiler  tending  to  decrease  in  proportion 
to  the  quantity  of  steam  that  has  passed  out,  the  magnified 
heat  in  the  soda-tank  passes  into  the  steam-boiler,  thus 
maintaining  an  equilibrium.  After  the  motor  settles  down 
to  regular  work,  the  heat  passes  so  quickly  from  the  soda 
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to  the  boiler  that  the  steam  is  maintained  at  an  even 
pressure.  For  a  short  time  there  is  more  heat  developed 
in  soda  reservoir  and  boiler  than  there  was  at  the  start, 
the  increase  no  doubt  resulting  from  the  chemical  reaction 
of  mixing  the  soda  with  water,  or  its  equivalent,  steam. 
After  a  time  the  soda  gets  so  diluted  that  its  capacity  for 
storing  heat  deteriorates,  and  the  charge  has  to  be  re- 
moved and  a  fresh  supply  put  into  the  reservoir.  The 
deteriorated  soda  is  restored  in  strength  by  evaporation  of 
the  moisture. 


A  Railway-Tie  Nursery. 


The  Hon.  R.  W.  Phipps,  Forestry  Commissioner  for 
Ontario,  has  been  for  several  months  devoting  his  time  to 
visiting  the  principal  fruit-tree  nurseries  and  estates,  where 
attention  is  given  to  arboriculture  for  timber  and  fuel. 
In  a  recent  letter  from  southern  Kansas  to  the  Toronto 
Globe,  he  writes : 

•'  One  railway  board  here,  knowing  that  the  growing  of 
wood,  when  set  about  in  earnest,  is  neither  a  slow  nor 
difficult  task,  has  established  in  Kansas  the  largest  arti- 
ficial plantation  of  forest  trees  in  North  America.  These 
railway  gentlemen  themselves  gave  out  the  contract  for 
planting  over  a  square  mile  of  land  with  y^ng  saplings 
of  the  catalpa  and  alianthus  ;  and  their  president,  observ- 
ing the  success  of  their  experiment,  and  impressed  with 
its  probable  excellent  financial  results,  has  had  planted  at 
his  own  expense,  as  a  speculation,  as  much  more.  These 
are  situated  near  the  little  town  of  Farlington,  Kan. 
These  plantatidns.  now  bare  of  leaves,  stretch  far  over  the 
undulating  prairie,  in  full  view  of  the  town.  In  summer 
their  wide-spread  surface  of  broad-leaved  and  pale  green 
foliage  forms  one  of  the  most  beautiful  sights  of  all  this 
country.  At  proper  intervals  carriage  roads  are  left 
through  them,  and  it  is  a  day's  drive  to  examine  them 
well ;  we  obtain  a  carriage  and  horses  and  commence  our 
observations.  The  different  sections  have  been  planted, 
it  appears,  respectively,  two.  four  and  six  years  ago. 
About  one-fourth  is  planted  with  the  alianthus,  the  rest 
with  the  catalpa,  and  a  few,  perhaps  a  thousand  trees,  of 
the  white  ash.  Those  first  planted  are  now  about  25  feet 
in  height,  the  last  about  12.  Some  of  the  taller  are  seven 
inches  through  the  stem.  The  first  seedings  were  brought 
from  Illinois  by  the  car-load — the  rest  grown  in  seed  beds 
here.  There  are  in  all  about  3,000,000  of  trees  in  full 
growing  vigor  on  these  plantations,  this  calculation  leav- 
ing out  a  few  on  some  small  portions  of  poor  land,  which 
are  not  flourishing  so  well,  but  will  yet  be  good  trees  in 
time.  All  were  planted  four  feet  apart  each  way  to  shade 
the  ground,  but  eight  feet  is  the  ultimate  intention,  which 
will  allow  three-fourths  of  the  trees  to  be  cut  out,  a  thing 
which  can  well  be  done  when  they  are  fit  for  fence-posts, 
say  7  to  9  inches  through  ;  or,  if  rjequired,  they  can  stay 
even  longer  without  injuring  the  plantation.  When  rather 
larger  it  is  expected  the  trees  will  give  excellent  railway- 
ties,  and  at  their  fuller  growth  of  fifteen  or  twenty  years 
they  will  supply  very  valuable  timber  for  cabinet  work 
and  house  building.  Those  who  have  only  seen  the 
original  forest,  with  its  trees  growing  at  hap-hazard  here 
and  there,  little  ones  and  big,  have  but  a  very  vague  idea 
of  the  large  amount  of  wood  the  closely-planted  groves 
can  spare  in  their  process  of  growth.   This  process,  partly 


natural,  is  also  by  the  art  of  the  planter  rendered  partly 
mechanical.  Extensive  masses  of  young  trees  planted  in 
this  manner  are  restricted  to  but  one  method  of  advance- 
ment : — the  endeavor  to  throw  out -masses  of  leaves  to  the 
light  and  air  of  the  upper  surface.  The  lower  branches, 
hidden  in  shade,  rapidly  die  and  fall  to  the  ground,  and 
the  plantation  becomes  a  multitude  of  long,  straight 
stems,  full  of  life  and  vigor,  but  only  spreading  into  branch 
and  foliage  at  the  summit.  If  a  tree  in  youth  be  crooked 
it  straightens  itself,  if  thus  surrounded,  as  it  advances  in 
height.  One  acre  so  growing  will  give  of  wood,  which 
is  all  the  better  taken,  quite  a  number  of  cords  yearly  till 
all  the  superfluous  trees  be  gone.  On  each  acre  here 
there  are  2,000  more  trees  planted  than  will  ultimately  be 
allowed  to  attain  full  growth.  There  will  be  left,  perhaps, 
900,000  to  come  to  maturity,  and  as  these  as  well  as  being 
very  useful  timber,  are  fast  growing  trees,  the  profits  seem 
likely  to  be  very  large. 


British  Rail'way  Earnings. 


According  to  the  Ratlrond  Gazette,  the  average  earn- 
ings per  train-mile  of  British  railways  have  fallen  every 
year  but  one  since  1874.  having  been  $1.36  in  1874,  $1.26 
in  1879,  and  S'-i9  in  '884.  But  the  decrease  in  working 
expenses  has  been  almost  as  regular,  and  until  1881  just 
as  great,  so  that  the  net  earnings  per  train  were  marvel- 
ously  uniform,  varying  only  between  60.24  and  61.36  cents 
per  train-mile  from  1S74  to  1880.  Since  1880,  however, 
the  decrease  in  expenses  has  not  kept  pace  with  that  in 
earnings,  and  the  net  earnings  have  fallen  off  steadily. 
For  seven  years  the  earnings  and  expenses  have  been,  in 
cents  per  train-mile  :  I 

1877.         1879.         t88o.         1881.         1882.         1883.  1884 

Receipts 130.50      126.24      125.42      123.48      123.80      121.76      nq.12* 

Cost    69.38         66.00         64.74         *'4-56         <'4.94         ^4-34         63'i9 

Profit 61.12       60.24       60.68        58.92        58.86       57.42        55.94 

The  results  are  very  much  more  uniform  than  would 
be  shown  in  this  country,  even  in  those  parts  of  it  where 
rates  are  steadiest.  The  larger  part  of  the  reduction  in 
expenses  of  the  British  railways  has  been  in  the  cost  of 
maintenance  of  road.  This  has  fallen  from  15.70  cents 
per  train-mile  in  1874  to  12.76  in  1879.  and  11.64  in  1884, 
The  decrease  since  1874  has  been  12.58  cents  in  the  total 
expenses,  and  4.06  in  the  maintenance;  since  1879  it  has 
been  2.82  cents  in  the  total  and  1.12  in  maintenance. 
Meanwhile  train  expenses  have  decreased  from  21.62 
cents  in  1 874  to  1 6.38  in  1 879,  and  1 6.70  in  1 884.  Per  mile 
of  road  there  has  been  much  less  change.  For  the  five 
years  from  1874  to  1878  inclusive,  they  ranged  from  $1,865 
to  S-.020,  for  maintenance  of  road,  and  averaged  $1,965. 
Then  they  fell  off  suddenly  to  $1 .690,  and  have  never  been 
so  low  since,  ranging  thence  to  $1,800  in  1883  and  $1,750 
in  1884,  and  averaging  $1,751  from  1879  to  1884 — nearly 
1 1  per  cent,  less  than  the  average  for  the  five  years  pre- 
vious. I      . 

The  total  expenses  per  mile  of  road  have  been  compara- 
tively uniform,  ranging  from  $9,665  in  1875,  and  $9,625  in 
1883,  to  $8,775  in  1879,  and  the  gross  earnings  have  also 
shown  less  changes  than  might  have  been  expected,  aver- 
aging $17,690  for  the  five  years  from  1874  to  1878,  in 
which  they  never  fell  below  $17,295,  nor  rose  above  $17,755. 
In  1879  t^^^y  ^^1^  suddenly  to  $16,780,  but  they  recovered 
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immediately  to  $17,555  ^^  1880,  and  for  the  five  years  end- 
ing with  1884  averaged  $17,905,  reaching  the  maximum, 
$18,255.  in  1883.  In  this  country  the  average  earnings  per 
mile  were  $7,461  in  1883.  and  $6,663  '"  '884. 


Railway  Relief  and  Pension  Funds. 


Governor  Robinson,  of  Massachusetts,  speaks  of  re- 
lief funds  as  follows,  in  his  inaugural  message,  submitted 
to  the  legislature : 

"  The  board  of  railroad  commissioners,  in  their  report 
for  1 88 1,  urged  the  expediency  of  legislation  sanctioning 
the  cooperation  of  railroad  companies  with  their  employes, 
in  the  formation  and  management  of  funds  for  the  relief 
of  men  disabled  by  accident  or  disease,  and  for  pensions 
to  the  aged  and  to  families  of  those  dying  in  their  service. 
I  am  assured  that  the  present  board  also  cordially  ap- 
proves such  a  measure.  The  general  benefits  of  such  a 
system,  in  the  establishment  of  amicable  relations  between 
the  corporation  and  its  men,  in  the  certain  improvement 
of  the  character  of  the  service  rendered,  in  the  substantial 
increase  of  security  to  life  and  property,  and  in  the  provi- 
sions for  relief  in  cases  of  suffering  and  hardship,  are  so 
conspicuous  that  argument  is  hardly  needed  in  support  of 
any  practicable  plan  to  that  end.  The  experience  of  the 
Baltimore  and  Ohio  Railroad  Company,  employing  nearly 
20,000  persons,  has  fully  demonstrated  during  the  last  five 
years  the  feasibility,  humanity  and  wisdom  of  such  a  sys- 
tem. Legislation  will  be  needed  to  enable  railroad  com- 
panies to  form  the  kind  of  association  necessary  for 
founding  and  holding  relief  funds,  and  to  protect  such 
funds  from  attachment  bv  creditors."  . ':^ 


North  Island  Trunk  Railway. 


A  COMMENCEMENT  is  about  to  be  made  with  the  con- 
struction of  a  tunnel,  which  is  to  form  part  of  the  North 
Island  (New  Zealand)  Trunk  Railway.  It  is  at  a  place 
called  Porotorau,  near  the  head  of  the  Wanganui.  Works 
are  also  being  carried  out  at  Te  Kuiti,  once  the  head- 
quarters of  Kingism.  These  operations  are  taking  a 
number  of  persons  into  the  King  Country. 


Fire-Proof  Paint. 


Silicate  of  soda,  mixed  with  whiting  and  tinted  with 
ordinary  dry  colors,  will  give  a  pamt  that  is  fire-resisting. 
It  is  also  cheap.  If  used  for  wood-work,  give  it  two  or 
three  coats  of  the  silicate  of  soda  as  a  preparation,  and 
for  the  last  coat  mix  with  whiting  to  get  a  body,  and  color 
to  any  desired  tint  or  shade.  In  general  practice  the 
paint  should  be  of  the  same  consistency  as  ordinary 
paint,  and  is  applied  in  exactly  the  same  manner.  Tung- 
state  of  soda  is  rather  better  than  the  silicate,  but  is 
more  expensive. 


Some  Brotherhood  Figures. 


It  is  stated  that  the  Brotherhood  of  Locomotive  Engi- 
neers, which  was  organized  twelve  years  ago  and  now  has 
a  membership  of  15,000,  has  distributed  among  the  needy, 
the  sick,  and  the  injured  of  its  flock  the  magnificent  sum 
of  $447,000.     This  is  indeed  a  most  creditable  showing. 


The  men  who  have  done  this  are  the  present  and  coming 
locomotive  engineers  of  this  country.  They  are  illustra- 
tions of  the  truth  that  the  two  qualities — bravery  and 
benevolence — go  hand  in  hand.  No  man  who  is  a  coward 
ever  gets  to  be  a  locomotive  engineer,  and  hence  engineers 
and  their  firemen  are  always  benevolent  and  brave.  To 
such  men  can  those  who  travel  entrust  their  lives,  feeling 
certain  that  no  accident  will  hapf)en  as  the  result  of  their 
neglect  of  duty.  No  class  of  men  in  the  world  realize 
more  thoroughly  the  responsibilitie.s  of  their  employment 
than  do  the  locomotive  engineers  and  firemen.  The  ac- 
knowledged truth  of  the  above  is  what  gives  the  order 
the  strength  and  public  respect  that  belongs  to  it.  A  finei 
body  of  men  does  not  exist. 


Railway  Mileage. 

The  following  figures  on  the  laying  of  tracks  on  new 
railways  app>ear  in  a  late  issue  of  the  Railroad  Gazette: 

Carolina  Central. — Extended  from  Shelby,  N.  C,  west  to 
First  Broad  River,  2  miles. 

Chicago,  Burlington  and  Northern. — Track  laid  from  La 
Crosse,  Wis.,  north  10  miles;  also  north  of  Savanna,  III., 
10  miles. 

Marquette,  Houghton  and  Ontonagon. — Extended  across 
Portage  Lake  to  Hancock,  Mich.,  i  mile.  ' 

Wisconsin  Central. — Track  laid  from  the  line  of  Cook 
County,  111.,  north  24  miles. 

This  is  a  total  of  47  miles  on  four  lines,  making  in  all 
295  miles  thus  far  reported  for  the  current  year.  The 
new  track  reported  to  the  corresponding  date  for  15  years 
has  been  :  '  -    •  • 

Miles. 

■■ 29s 

: ■■■■■■■■ 165 

334 

52t 

; 1,181 

:......  541 

975 

■: ■• *98 

.■«.   226 

--- - X65 

> : 304 
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1886 

1885. 

1884. 

1883. 

1882. 

1881. 

1880. 

1879. 

1878. 

1877. 

I  P.  76. 

1875- 


1874 • - 198 

1873 429 

1872 ' 642 

These  figures  include  main  track  only,  second  tracks  and 
sidings  not  being  counted. 


A  canal  is  proposed  between  Philadelphia  and  the 
Atlantic,  bisecting  New  Jersey.  Congress  has  appropri- 
ated $30,000  towards  surveying  the  country  and  preparing 
estimates  on  the  total  cost  of  the  waterways. 

The  Sleeping-Car  Conductors'  Mutual  Aid  Association 
of  North  America,  has  lately  filed  its  articles  of  incorpor- 
ation. The  incorporators  are  :  R.  T.  Cross,  S.  W.  Rilea, 
E.  P.  Valentine,  with  offices  at  Chicago. 

The  membership  of  the  United  Kingdom  Railway 
Temperance  Union  inaugurated  in  1882,  has  increased  to 
about  10,000  employes,  and  the  order  has  branches  on 
almost  every  large  railway.      "       ;.      .      .  ,         ■       ;  " 

,  The  Illinois  Central  Railroad  will  build  a  steel  bridge 
over  the  Ohio  river  at  Cairo.  Its  length  will  be  5,000 
feet,  with  approaches  about  equal.  It  will  approximate 
in  cost  $3,000,000. 

Mr.  a.  Pope  has  been  appointed  general  freight  agent 
of  the  Norfolk  and  Western  Railroad,  and  Mr.  W,  B. 
Bevill  general  passenger  and  ticket  agent. 


. .  1--- 
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A    NEW   VOLUME. 

"^  I  ^HE  sixtieth  volume  of  the  American  Railroad 
Journal  opens  with  the  present  number,  and 
judged  on  the  merits  and  success  of  those  immediately 
preceding  it,  may  fairly  hope  to  easily  maintain  the  high 
standard  and  reputation  for  general  and  particular  excel- 
lence attaineu  and  held  by  its  efforts  to  provide  a  valuable 
and  reliable  publication,  directly  relating  to  railways  and 
their  interests.  It  has  been  the  aim  of  the  paper  since 
passing  into  the  hands  of  the  new  management  to  win  for 
itself  a  position  in  its  field  that  should  be  second  to  none  ; 
and  at  the  same  time  possess  the  special  features  of  ac- 
curacy and  reliability  of  news,  a  careful  summary  of  all  of 
interest  that  occurs  in  the  world  of  track  and  wheels,  with 
that  attention  to  the  details  of  general  composition  and 
make-up  which,  while  affording  the  fullest  report  of  all 
essential  or  desirable  information,  avoids  any  unnecessary 
or  irrelevant  matter,  and  effects  a  clear  and  concise 
monthly  comf)endium  in  its  special  line„  'f- 

In  the  future,  as  in  the  past,  the  Journ.\L  will  contmue 
its  policy  of  affording  a  medium  open  to  the  dissemina- 
tion, discussion,  and  report  of  all  that  in  any  way  relates 
to  the  great  interests  it  represents,  and  will  thoroughly 
maintain  its  present  high  standard,  both  literary  and 
typographical.  The  various  departments  of  the  paper, 
which  so  greatly  add  to  its  usefulness  and  excellence^ 
will  receive  the  same  care  and  attention  as  heretofore. 
The  contributions  on  matters  of  special  and  general  inter- 
est will  continue  to  be  from  the  pens  of  writers  fully  com- 
petent, both  by  education  and  experience,  to  handle  their 
subject  in  an  intelligent  and  forceful  manner,  while  the 
topics  of  the  different  departments  will  receive  that 
careful  investigation  and  attention  hitherto  devoted 
to  them.  The  street-railway  will  still  be  treated  in- 
dividually, and  no  pains  spared  to  maintain  the  present 
excellence  of  that  department  of  the  Journal,  The 
pages  devoted  to  inventors  and  their  inventions  have 
always  received  and  will,  as  hitherto,  be  treated  with 
that  care  and  attention  due  a  subject  of  first  import- 
ance.       ■  1 

The  efforts  of  the  present  management  have  been  di- 
rected to  attaining  one  primary  result :  Accuracy,  truth 
and  impartiality,  with  thorough  and  intelligent  supervis- 
ion over  the  mechanical  and  literary  departments  of  the 
paper,  evolving  an  entirely  reliable  and  accurate  monthly 
railway  record.  '  ' 

The  American  Railroad  Journal  feels  justified  in 
enjoying  in  no  small  degree  the  consciousness  of  work 
well  done,  and  faithful  effort  crowned  with  success,  and, 
while  believing  that  it  can  give  no  stronger  guarantee  for 
future  worth  than  the  assurance  that  its  standard  of  the 
past  shall  in  nowise  deteriorate,  will  none  the  less  en- 
deavor to  improve. 
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THE   GREAT   STRIKE. 


"|V  /r  R.  JAY  GOULD  is  a  man  whose  phenomenal  finan- 
^^ *■  cial  success  naturally  renders  him  subject  to 
frequent  and  severe  criticism  on  his  methods  both  of 
a(?^uiring  and  managing  his  accumulated  wealth  in  its 
many  forms.  Much  cf  this  censure  is  doubtless  unde- 
served, and  of  the  character  dealt  out  to  all  men  of  great 
wealth,  almost  without  exception.  Just  or  unjust,  it  is  a 
fact  however  that  Mr.  Guul.D  has  not  been  popular  with 
the  public,  whose  sympathy  has  hitherto  ^^one  against 
him  in  the  contests  between  himself  and  those  in  his 
employ;  but  in  the  present  quarrel  the  situation  is 
reversed.  Throughout  the  strike  on  his  and  the  ronnect- 
inir  lines  in  the  west  and  southwest.  Mr.  GoULi)'s  line  of 
action  has  been  temperate  and  forbearing,  and  to  impar- 
tial judges,  it  would  appear  that  he  has  done  all  consistent 
with  his  official  and  personal  dignity  to  place  matters  on 
a  mutually  satisfactory  footing.  Certain  it  is  that  in  this 
last  and  greatest  contest  between  capital  and  labor.  Mr. 
G<JULD  has  public  opinion  on  his  side. ;. 

To  properly  estimate  the  rights  and  wrongs  of  the 
contest  it  is  necess.iry  to  trace  its  progress  from  its  in- 
ception, and  to  consider  its  cause.  As  is  widely  known, 
this  latter  lay  in  the  discharge  of  a  workman  in  the  em- 
ploy of  the  Wabash  road  in  Texas,  by  authority  and  under 
the  direction  of  the  United  States  Court,  as  represented 
by  its  receiver.  Granting  a  refusal  to  reinstate  this  man 
by  the  road  to  be  a  fair  and  just  reason  for  a  strike 
thereon,  the  mileage  represented  by  the  interested  parties 
was  but  a  small  fraction  of  the  enormous  a..(gregalc  oi 
line  whose  interest  and  business,  and  still  more  important, 
public  obligations  were  for  a  time  paralyzed  and  rendered 
null.  Towns,  communities,  sections,  and  counties  were 
deprived  of  their  regular  and  looked-for  supply  of  neces- 
sities, with  the  obvious  result  of  so  raising  prices  therefor 
in  proportion  to  their  scarcity,  as  to  put  all  classes  to  an 
enormous  aggregate  expense,  and  individual  trouble  and 
inconvenience.  And  why.''  Simply  because  the  work- 
men belonging  to  the  order  known  as  the  Kighis  of  Labor 
of  a  single  road,  failing  to  enforce  their  demand  for  rein- 
statement of  a  discharged  employe,  used  the  machinery, 
or  their  organization  to  force  the  men  of  outside  lines  to 
work  with  them.  -  ...  :' 

These  had  no  connection,  however  remotely  with  the 
question,  or  the  authorities  responsible  for  the  discharge. 
There  was  no  complaint  of  ill-treatment,  or  unsatisfactory 
wages.  On  the  contrary,  when  the  manager  of  the  Mis- 
souri Pacific,  surprised  by  the  strike,  asked  of  Mr.  Pow- 
DERLY  the  reasons  assigned,  he,  the  head  and  front  of  the 
Knights  of  Labor  replied,  "  papers  say  strike  caused  by 
discharge  of  man  named  Hall,"  and  asks  for  a  reinstate- 
ment of  this  Hall,  pending  investigation.     It  would  seem 


to  the  intelligent  observer  that  the  lime  for  the  investi- 
gation would  have  been  before  striking. 

•An  agreement  was  entered  into  last  spring  between  the 
railway  managers  and  those  of  the  labor  order  that,  no 
strike  should  be  made  before  holding  an  investigation  on 
the  point  in  dispute;  yet  these  men  .<;truck  in  defiance  of 
that  distinct  understanding,  and.  moreover  after  striking, 
admitted  that  they  had  no  cause  for  difference  with  the 
roads  in  whoso  employ  they  then  were,  but  simply  and 
solely  to  support  a  demand  of  workmen  on  a  totally  dis- 
tinct and  separate  line  ;  a  demand  which  neither  Mr. 
Gould  nor  his  associates  had  the  slightest  power  either 
to  comply  with  or  refuse.  They  hoped,  however,  by 
causing  great  distress  to  the  public,  and  loss  to  the  con- 
necting lines,  to  enforce  the  claim  utterly  irrespective  of 
the  question  of  right  or  justice.    , 

Let  it  be  granted,  however,  that  in  all  this  they  still 
kept  within  the  law  line,  and  were  legally  justified  therein  ; 
for  however  unreasonable  and  tyrannical  the  attempted 
exercise  of  fancied  power,  we  will  admit  the  abstract  right 
of  using  such  strength. as  striking,  whether  justified  or 
or  not,  gives  them.  Had  the  labor  order  stopped  there, 
while  public  opinion  would  still  have  been  against  them, 
they  could  have  truly  resf>onded  to  criticism  and  com- 
plaint, '•  it  is  our  right."     But  this  they  did  not. 

The  crimes  of  wanton  bood-shed  and  destruction  are 
chargeable  to  their  violence,  and  in  order  to  protect  life 
and  property,  and  to  ensure  their  rights  as  citizens  to  those 
others  who,  needing  work,  gladly  pick  up  what  the 
strikers  have  cast  away,  it  became  necessarv'  to  call  out  an 
anned  force,  that  men  willing  to  work,  should  be  afforded 
opportunnity  to  peacefully  earn  their  daily  bread.  W  hen 
this  last  resource  is  called  on  it  can  only  be  the  outcome 
of  the  strikers'  wrong-doing  and  disorder,  for  so  long  as 
the  line  of  law  is  not  overstepped  there  can.  in  the  nature 
of  things,  be  no  necessity  of  invoking  military  aid.  It  is 
only  when  the  Knights  of  Labor  say  that  what  the\"  do 
not  want  none  shall  have,  be  the  price  blood  or  treasure, 
that  force  is  necessary  to  cope  with  the  their  defiance  of 
of  law  and  order.        -   .    .  .' 

There  is  fortunately  no  unmixed  evil.  When  this  ex- 
tremity is  reached  it  forshadows  the  disintegration  and 
defeat  of  the  responsible  party :  for  the  voice  and  opinion 
of  the  great  public  is  then  heard  and  expressed,  and  with- 
out this  strongest  of  allies  all  causes  faiL  So  is  it  with 
the  present  strike.  '       ^ 

Primarily  and  instinctively,  the  people  sympathize  with 
the  workingman,  and  quick  to  give  labor  the  benefit  of 
doubt,  will  suffer  much  before  withdrawing  its  counte- 
nance and  support.  But  when  doubt  ceases,  and  the 
certainty  of  a  great  wrong  and  oppression  takes  its 
place,  the  people's  voice  is  heard  in  tones  that  permit  no 
plea  of    deafness,   and   which    utterly  overwhelms  and 
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drowns  the  noise  and  clamor  of  the  party  in  the  wrong. 
With  a  steady  and  consistent  course  on  the  part  of  the 
railway  managers,  and  the  lines  hitherto  followed  the  strike 
is  doomed  to  failure ;  and  although  the  loss  of  life  and 
property  is  much  to  be  deplored,  there  is  the  compen- 
sating and  satisfactory  reflection  that,  while  so  vigilantly 
guarding  against  the  stealthy  approach  of  the  dreaded 
king  "  Monopoly,"  we  have  escaped  the  serfdom  of  a  far 
more  dangerous  ruler — the  tyrant  Labor. 


EDITORIAL  NOTES. 


Chancellor  Runyon.  of  New  Jersey,  has  recently 
handed  down  a  decision  on  a  point  in  dispute  concerning 
the  New  Jersey  Central  Railroad.  Judge  Lathrop,  the 
former  receiver  of  the  road,  made  contracts  with  parties 
for  the  delivery  of  certain  supplies  required  by  the  road. 
Before  the  final  settlement  of  this  agreement  Receiver 
Lathrop  died,  and  was  succeeded  by  Receiver  Little. 
In  the  meantime  the  supplies  are  delivered,  and  payment 
demanded  of  Mr.  Little.  He,  for  some  reason,  possibly 
a  good  one,  does  not  desire  the  supplies,  and  refuses  pay- 
ment, or  any  responsibility  for  the  acts  of  his  predecessor, 
and  Chancellor  Runvon's  opinion  supports  his  position. 
If  this  be  a  sound  judgment,  and  is  generally  so  under- 
stood, it  would  seem  not  impossible  that  receivers  there- 
after might  find  some  difficulty  in  transacting  very 
necessary  business.  It  may  be  good  law,  but  it  is  poor 
justice. 


* 
*      * 


The  Brotherhood  of  Locomotive  Engineers  has  hitherto 
kept  clear  of  any  entangling  alliance  in  the  present  strikes. 
A  finer  body  of  men  never  gave  their  daily  toil  for  bread. 
They  have  courage,  brains,  and  power,  but  an  instance  of 
the  latter  arbitrarily  exerted  is  yet  to  be  adduced.  If  the 
Brotherhood  were  but  a  type  of  labor  generally,  strikes 
would  be  unknown. 


* 
*     * 


\Vhatever  may  be  said  for  or  against  the  establish- 
ment of  a  national  railway  bureau,  one  consideration  of 
great  consequence  is  at  once  presented  to  the  mind. 
The  members  of  such  a  commission  would  of  necessity 
be  subjected  to  an  influence  and  power  far  in  excess  of 
that  representing  any  other  one  special  interest  of  the 
country.  Experience  has  shown  that  this  influence  would 
be  by  no  means  idle  or  inactive,  where  appear  results  so 
promising  as  those  to  be  attained  by  a  successful  attack  on 
the  integrity  of  a  public  body,  invested  with  a  power 
which  wielded  in  the  strict  interest  of  the  people  would 
make  so  vast  a  difference  in  the  relations  of  that  great 
body  and  the  corporations  which  would  be  affected  by  its 
official  action.  The  point  is  worthy  of  careful  consider- 
ation. 


The  boycott  as  a  weapon  of  the  labor  organizations 
seems  rapidly  to  lose  its  edge.  At  all  events  the  latter  is 
transferred  from  blade  to  hilt ;  and  in  the  warfare  waging, 
it  will  need  an  iron  grip  to  keep  the  sword  from  slipping 
in  the  wielder's  grasp,  and  drawing  blood.  That  labor  has 
the  instinctive  sympathy  of  the  people  is  undeniably  true; 
but  when  a  point  is  reached  wthere  the  oppressed  become 
oppressors,  that  first  of  friends  and  allies — public  opin- 
ion— joins  issue  with  the  enemy,  and  labor  must  surrender. 
The  famous  bakery  of  Hudson  street,  and  Mrs.  Gray,  its 
plucky  owner,  fully  illustrate  the  truth  that  tyranny  at- 
tempted in  the  guise  of  justice  is  doomed  to  failure;  and, 
further,  will  recoil  upon  the  tyrants.  ; 


*  lie 


Dr.  S.  S.  Herrick,  the  author  of  the  admirable  series 
of  articles  on  "  Railway  Medical  Service,"  which  have  ap- 
peared at  intervals  in  the  Journal  for  several  years  past, 
has  severed  his  connection  with  the  State  Board  of  Health 
of  Louisiana,  of  which  he  has  been  secretary  for  many 
years.  Dr.  Herrick.  has  devoted  years  of  study  to  the 
subject  of  railway  medical  service;  first  in  its  sanitary  and 
afterwards  in  its  practical  aspect,  and,  as  we  said  last 
month,  in  knowledge  of  the  subject  he  stands  unsurpassed. 
His  studies  have  given  him  unusual  opportunities  to  be- 
come qualified  for  organizing  and  superintending  a  medi- 
cal department  upon  a  leading  railway  of  the  country,  and 
we  are  pleased  to  hear  that  he  is  prepared  to  entertain  a 
proposition  of  this  nature.  It  would  seem  likely  that  some 
road  will  hasten  to  secure  his  services  in  such  capacity. 


We  have  received  from  \.\i^  Railway  Master  Mechanic 
the  Official  Railway  List  for  1886.  Higher  praise  can  not 
be  given  than  to  say  that  it  in  all  respects  maintains 
the  standard  of  the  issues  of  previous  years.  It  forms  a 
most  valuable  cyclopaedia  of  general  information  of  much 
interest  and  use  to  the  laity  as  well  as  to  the  profession. 
It  is  a  cofnplete  and  accurate  index  of  all  the  officers, 
superintendents,  managers,  agents,  and  office-holders  gen- 
erally connected  with  the  various  railways  of  the  country ; 
and  the  vast  amount  of  valuable  information  it  contains 
is  skilfully  classified,  and  provided  with  an  admirable 
index  which  renders  reference  easy.  It  is  a  work  which 
no  one  whose  interests,  however  remotely,  relates  to  rail- 
ways should  be  lacking. 

The' April  Century,  completing  the  thirty-first  volume, 
or  the  ninth  volume  of  the  new  series,  is  an  exceptionally 
interesting  number.  The  war  series  is  continued  by  three 
valuable,  illustrated  papers  on  the  famous  confederate 
cruiser,  Alabama.  "  Life  on  the  Alabama"  by  P.  D.  Hay- 
wood, one  of  the  crew ;  "  Cruise  and  Combats  of  the 
Alabama,"  by  Capt.  John  Mcintosh  Kell,  her  executive 
officer,  and  "  The  Duel  Between  the  Alabama  and  the 
Kearsage,"  by  Dr.  John  M.  Browne,  surgeon  of  the  latter 
vessel.  "  Creole  Slave  Songs,"  by  George  W.  Cable,  with 
musical  arrangements,  and  "  Toy  Dogs,"  by  James  Wat- 
son, are  among  the  remaining  illustrated  contributions  to 
the  number. 
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American  Street-Railway  Association. 

President. — Julius   S.    Walsh,  President    Citizens'    Railway  Company, 
St.  Louis,  Mo. 

First  Vice-President .—Vi\\\\^vs\  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  Vice-President. — C.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President.— S>;\Ta\ic\    Little,    Treasurer    Highland     Street- 
Railway  Company,  Boston,  Mass. 

Secretary  and  Treasurer. — William  J.  Richardson,  Secretary*  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Assofiation  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886.  V     , 


HONESTY   AS   POLICY. 


'T^HE   Broadway  Street-Railway  franchise  seems  in  a 

•*•      fair  way  to  be  repealed,  and  the  coveted  result  of  a 

long  and  laborious  course  of  dishonesty  and  corruption 

to  end  in  bitter  disappointment  to  the  chief  conspirators. 

The  Aldennanic  Board  of  1884  must  have  been  rudely 
awakened  to  a  belief  that  there  is  a  God  in  Israel,  and  by 
this  time,  in  all  human  probability,  sadly  and  severally 
admits  the  force  of  the  old  saw  naturally  suggested  by  our 
heading. 

There  can  be  no  doubt  in  the  least  intelligent  mind 
that  bribery  and  fraud  were  the  prime  factors  of  the 
Broadway  railway  steal.  It  is  unfortunately  possible  that, 
as  so  often  before,  the  principals  may  go  unpunished,  for 
lack  of  evidence  to  convict,  but  the  public  is  none  the 
less  convinced  of  their  guilt,  and  will  not  easily  forget 
the  names  of  those  implicated. 

The  public  is  an  amazingly  patient  and  long-suffering 
beast  of  burden,  and  submits  to  an  almost  limitless 
amount  of  misgovernment  and  fraud  ;  but  there  exists  the 
proverbial  straw  which  brings  about  the  spinal  (and  final) 
fracture.  When  this  point  is  reached  the  people  call  a 
halt;  and  the  order  is  one  requiring  prompt  obedience, 
failing  which  the  results  are  apt  to  be  somewhat  disast- 
rous. From  all  indications  the  Broadway  outrage  seems 
to  mark  a  line  beyond  the  limit  set  for  steals,  the  cross- 
ing which  has  roused  a  determination  that  the  time  has 
come  to  demonstrate  that  there  is  not,  as  seems  generally 
to  be  believed,  a  law  for  one  class  only ;  to  which  the  law- 
makers cannot  be  held  accountable. 

Judged  from  its  lowest  stand-point,  in  this  instance  at 
least,  honesty  would  have  been  policy.  .  Broadway  needed 
the  railway,  as  results  have  plainly  shown  ;  and  the  oppo- 
sition to  the  scheme  arose  not  so  much  from  any  objection 
to  the  presence  of  the  road,  as  antagonism  to  Jacob 
Sharp,  and  the  methods  which  everyone  felt  certain  he 
would  use  to  gain  his  end.  The  foregone  and  subse- 
quently justified  conclusion  of  the  public,  that  no  means, 
however,  dishonest  would  be  spared  to  gain  the  good  will 


of  a  body  of  rnen  notoriously  corrupt,  naturally  resulted 
in  identifying  the  road  with  the  rascals,  and  brought 
down  upon  it  the  hearty  denunciation  and  opposition  of 
the  public;  and  unless  the  people's  resentment  cools 
much  sooner  than  seems  likely,  an  ample  opportunity  for 
meditation  and  a  change  of  heart  will  be  afforded  by  a. 
generous  State  government  to  the  City  Fathers  of  1884. 

Can  we  but  venture  to  believe  that  the  lesson  will 
suffice  forever  to  rid  our  city  of  its  domination  by  the 
gangs  of  political  brigands  who  fatten  on  our  wrongs^ 
the  cloud  is  lined  throughout  with  silver,  and  the  pur- 
chase is  worth  the  price. 


Twelve  hours  seems  now  the  generally  accepted  limit 
for  a  day's  work  on  the  horse-railways,  and  the  result  so 
far  appears  to  give  general  satisfaction.  It  is  not  probable 
that  any  man  can  work  to  advantage  more  than  one-half 
of  his  entire  time,  and  if  this  be  true,  the  question  of 
hours  is  one  entirely  removed  from  that  of  wages,  for 
whatever  they  might  be,  high  or  low.  a  day's  work  of  more 
than  twelve  hours  must  be  a  bad  investment. 


STREET-RAILWAYS   ON    THE   CONTINENT- 


BV    MARVIN    C.    WILLIAMS. 

[Written  for  the  A.merican  RAitKOAn  Journ.^l.  ] 


The  street-railway  service  as  managed  on  the  continent 
of  Europe  would  doubtless  commend  itself  more  favorably 
to  the  average  traveler  than  either  that  of  Great  Britain 
or  our  own  country.  It  must  be  admitted  that  in  certain 
features  and  regulations  appertaining  to  the  continental 
service,  the  advantage  lies  on  that  side  of  the  water. 

It  is  not  that  the  roads  are  better  laid,  manned,  or 
equipped,  or  that  transfer  thereon  is  in  any  way  more 
expeditious,  for  in  these  points  the  several  countries  men- 
tioned are  not  far  from  being  even. 

To  that  widely  known  and  popular  character,  the  "casual 
observer,"  the  feature  of  continental  tramway  travel  which 
chiefly  claims  his  admiration  and  approval  is  the  entire 
absence  of  crowding  in  the  cars;  the  law  prohibiting  the 
carrying  of  any  number  of  passengers  in  a  car  exceeding 
that  of  the  seats.  In  addition  to  this  regulation,  in  favor 
of  which  much  can  be  said,  another  distinctive  custom 
common  to  nearly  all  countries  of  Europe,  is  the  carrying 
of  passengers  on  the  car-roofs.  This  latter  would  cer- 
tainly seem,  where  practicable,  a  plan  in  all  respects  advan- 
tageous, as  it  provides  a  first  and  second  class  rate  of  fare^ 
gives  a  larger  seating  capacity,  and  combines  the  advan- 
tages of  both  our  summer  and  winter  cars.  As  to  the 
efltect  of  two  rates  of  fare  on  a  company's  receipts,  the 
point  would  demand  a  thorough  trial  of  both  methods 
under  precisely  equal  conditions,  and  a  careful  compari- 
son of  results.  That,  however,  is  a  question  which  does 
not  so  directly  affect  the  comfort  of  travelers,  as  the  mere 
personal  one  of  accommodation. 

It  must  without  doubt  be  granted  that  much  is  to  be 
said  in  favor  of  a  law  compelling  all  tramway  companies 
to  provide  a  seat  for  ever)-  passenger,  but  it  should  be 
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remembered  that  while  such  a  law  ensures  a  seat  to  each 
passenger  in  the  car  in  which  he  is  conveyed,  it  will  at 
times  follow  that  he  will  be  without  the  means  of  convey- 
ance at  all,  for  at  best  the  law  can  but  prohibit  a  company 
from  carrying  in  a  car  more  passengers  than  it  has  seats. 
At  such  a  time  a  would-be  patron  of  the  road  is  rather 
apt  to  resent  his  legal  disability  to  stand  up  if  he  so 
wishes,  and  arrives  at  the  conclusion  that  the  law  approxi- 
mates too  closely  the  paternal.  It  is  true  that  the  double- 
deck  character  of  the  street-car  of  Europe  to  a  great 
extent  obviates  this  objection,  that  is  to  say,  proportion- 
ably  ;  but  it  is  by  no  means  an  unusual  circumstance 
in  Paris  or  Turin,  to  be  compelled  to  wait  while  half  a 
dozen  cars  pass  before  one  is  found  with  the  sign  *'  full  " 
turned  down.  It  is  also  probable  that  even  with  the  use 
of  the  roof,  the  continental  car,  divided  as  it  is  into  sep- 
arate seat  spaces,  would  fall  short  by  a  considerable 
number  of  the  capacity  of  a  crowded  American  car,  with 
the  customary  platiorm  attachments. 

The  introduction  of  the  roof  system  into  the  cities  on 
this  side  would,  however,  be  a  considerable  gain  in  comfort 
and  convenience.  New  York  unfortunately  is  past  the 
point  of  that  improvement,  as  the  slight  elevation  of 
many  portions  of  the  ele\ated  roads  would  render  it  im- 
possible. 

As  to  the  lauded  virtue  of  the  no-seat-no-ride  plan,  it 
would  perhaps  at  least  be  worth  the  trial,  could  it  be 
shown  that  the  companies  would  increase  their  accommo- 
dation to  an  equal  carr^ang  capacity.  Even  then  it  is 
probable  that  the  main  result  would  be  that  those  who 
now  do  not  ride  from  sheer  inability  to  incorporate  their 
persons  into  a  solid  mass  of  motionless  humanity,  would 
then  perceive  a  revised  and  enlarged  opportunity  lor 
enjoying  erect  transportation,  of  which  they  would 
promptly  take  advantage  ;  for  it  may  be  fairly  doubted  if 
any  free  and  enlightened  American  citizen  would  lamely 
submit  to  forcible  deprivation  of  his  clierished  riglit  and 
privilege  to  be  uncomfortable. 


PROGRESS    OF    ELECTRICITY    AS   A    MOTIVE- 
POWER. 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association.] 


Yourself,  Mr.  President,  in  words  glowing  with 
eloquence,  stated  at  our  last  Convention,  how  little  we 
know  of  the  wonderful  force  called  electricity.  "Elec- 
tricity "  was  derived  from  the  Greek  word  elektron 
expressive  of  amber.  Thales  of  Miletus,  a  celebrated 
Greek  philosopher,  600  years  before  Christ,  having  ob- 
served the  remarkable  property  of  amber  by  which  it 
attracted  light  particles  of  matter  upon  being  subjected 
to  a  peculiar  kind  of  excitation  by  friction,  called  this 
force  electron.  Nearly  2,500  years  have  since  elapsed,  and 
we  still  only  know  this  wonderful  force  by  its  effects. 
Electricity  has  been  defined  by  Grove  as  "  that  aflfection 
of  matter  or  mode  of  force  which  most  distinctly  and 
beautifully  relates  other  modes  of  force  and  exhibits,  to  a 
great  extent  in  a  quantitative  form,  its  own  relation  with 
them  and  their  reciprocal  relations  with  it  and  with  each 
other."  Wells  wrote,  "  Electricity  is  a  subtile  agency  or 
force  without  weight  or  form,  that  appears  to  be  diffused 
through  all  nature  existing  in  all  substances,  without 


affecting  their  volume  or  temperature,  or  giving  any  indi- 
cation of  its  presence,  when  in  a  latent  or  ordinary  state. 
When,  however,  it  is  liberated  from  this  repose  it  is  capable 
of  producing  the  most  sudden  and  destructive  effects,  or 
of  exerting  powerful  influences  by  a  quiet  and  long  con- 
tinued action." 

Tyndal  wrote.  "  We  have  every  reason  to  conclude  that 
heat  and  electricity  are  both  modes  of  motion  ;  we  know 
experimentally  that  from  electricity  we  can  get  heat  and 
from  heat,  as  in  the  case  of  our  thermo-electric  pile,  we 
can  get  electricity.  Rut.  although  we  have,  or  think  we 
have,  tolerably  clear  ideas  of  the  character  of  the  motion 
of  heat,  our  ideas  are  very  unclear  as  to  the  precise  nature 
of  the  change  which  this  motion  must  undergo  in  order 
to  appear  as  electricity — in  fact,  we  know,  as  yet,  nothing 
about  it." 

Gordon  wrote,  "  We  have  as  yet  no  conception  of  elec- 
tricity, apart  from  the  electrified  body ;  we  have  no 
experience  of  its  independent  existence."  *  *  He  esti- 
mates that  "  The  velocities  in  air  of  light  and  of  electro- 
magnetic induction  are  sensibly  equal — 185,521  miles  per 
second." 

Wheatstone,  in  1834,  by  a  beautiful  experiment,  showed 
that  the  velocity  of  an  electrical  discharge  through  a 
copper  wire  a  half  mile  in  length  was  288,000  miles  per 
second.  The  results  .obtained  by  the  United  States  Coast 
Survey,  with  galvanic  electricity  and  iron  wire,  show  a 
velocity  of  from  15.000  to  20,000  miles  per  second.  Your 
committee  will  not  occupy  your  valuable  time  in  enlarging 
upon  the  wonderful  discoveries  that  have  resulted  from 
the  investigations  of  Farraday.  Cavendish.  Franklin,  etc., 
etc.,  but  will  proceed  to  speak  of  the  application  of  this 
force.  f 

One  of  the  oldest  electric  motors  was  that  of  the  Abbe 
Salvatore  del  Negro.  Professor  of  Natural  Philosophy  at 
Padua.  A  d\namo  machine  made  by  him  and  recently 
exhibited,  bears  the  date  1830.  It  consisted  of  a  magnet 
movable  around  an  axis,  situated  at  about  one-third  of 
its  length,  the  upper  extremity  of  which  was  capable  of 
oscillating  between  the  two  branches  of  an  electro-magnet. 
A  current  being  sent  into  the  electro-magnet,  passed 
through  an  8  cupped  mercurial  commutator  that  the 
oscillating  magnet  controlled  by  means  of  a  rod  and  a 
fork.  As  a  result  of  such  an  arrangement,  when  the 
magnet  had  been  attracted  toward  one  of  the  poles  of  the 
electro,  this  very  motion  of  attraction,  acting  upon  the 
commutator,  changed  the  character  of  the  current,  and 
the  magnet  was  repelled  toward  the  other  branch  of  the 
electro,  and  so  on.  This  apparatus  possessed  an  interesting 
detail.  The  movable  magnet,  where  it  touched  the  poles  of 
the  electro,  abutted,  not  against  the  iron  itself,  but  against 
the  insulating  wire  that  covered  it.  Either  by  accident  or 
design,  the  author  thus  avoided  those  inconveniences 
connected  with  remanant  magnetism,  which  afterwards 
embarrassed  other  inventors. 

March  ist,  1834,  an  English  patent  was  taken  out  by 
Henry  Pinkus,  for  a  '*  dynamic-traveler,"  intended  to 
propel  vessels  and  carriages  on  canals,  railways,  and  com- 
mon roads,  by  means  of  magnets  and  eleptricity,  as  well 
as  pneumatic  power.  -  .       I   •■ 

In  1838  Mr.  Cook,  of  Saratoga,  N.  Y.,  made  an  interest- 
ing exhibition  of  an  electro-magnetic  machine,  in  Barclay 
street,  New  York.      In  1838  and   1839  Prof.  Jacobi,  by 
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means  of  an  engine  on  the  same  principle,  propelled  a 
vessel,  containing  ten  persons,  along  the  Neva,  at  the  rate 
of  four  miles  per  hour. 

In  1841,  "The  Germanic  Confederation,  desiring  to 
acquire,  for  the  purpose  of  pubhshing  for  the  public  good, 
the  secret  by  which  citizen  Philip  Wagner,  of  Frankfort, 
makes  use  of  electro-magnetism  as  a  moving  force,  will 
secure  to  the  said  Wagner,  for  the  exclusive  possession  of 
his  secret,  the  sum  of  100,000  florins  (S55.000).  on  condi- 
tion that  he  cause  an  electro-magnetic  machine  to  be 
constructed  at  his  own  expense,  and  upon  a  sufficiently 
large  scale  to  serve  as  a  locomotive."  We  do  not  find 
that  W^agner  accepted  this  proposition. 

In  1 841  Robert  Davidson,  a  mechanic  of  Aberdeen, 
exhibited  working  models  of  a  turning  lathe,  printing 
machine,  saw-mill,  and  locomotive  carriage,  driven  by  the 
power  of  electro-magnetism.  In  October,  1842,  his  electric 
locomotive  carriage  was  tried  upon  the  Edinburgh  and 
Glasgow  Raflway.  It  was  16  ft.  long,  6  ft.  wide,  and 
weighed  about  5  tons.  Speed  about  four  miles  per  hour. 
Time  will  not  permit  a  description  of  Joule's  electro-mag- 
netic engine,  Davenport's,  Lockey's,  Clarke's,  Wright's, 
Taylor's,  Watkins's,  etc.,  etc.  In  1840,  Prof.  Page,  of  Salem, 
Mass.,  invented  a  new  form  of  electric  engine,  based  upon 
the  principal  of  the  axial  force  of  electro-magnetism, 
which  proved  very  successful,  and  Congress  appropriated 
$30,000  to  construct  and  operate  such  a  locomotive.  It 
was  built  in  1851,  and  used  to  propel  a  train  between 
Washington  and  Bladensburg,  five  miles.  It  weighed, 
with  batteries,  loYz  tons,  and  carried  seven  passengers  at 
the  rate  of  nineteen  miles  per  hour. 

We  must  not  omit  to  mention  that  in  1833,  Prof.  Henry, 
of  the  Smithsonian  Institute,  invented  the  first  motor  for 
producing  rotary  motion  by  electro-magnetism,  without 
a  reciprocating  action. 

The  first  machine  for  the  production  of  a  current  con- 
stant in  direction  and  intensity,  is  said  to  have  been  the 
electro-magnetic  ring  machine  of  Dr.  Pashinatti,  of  Pisa, 
Italy,  in  i860.  "  Wilde,  in  England,  constructed  a  machine 
in  1866,  involving  several  new  principles,  and  possessing 
a  power  before  undreamed  of.  It  is  the  type  and  original 
of  many  of  the  best  machines  now  in  use."     (Younge). 

In  1869  M.  Griel,  a  French  military  officer,  invented 
an  electric  motive  engine,  based  on  the  action  of  currents 
on  currents.  He  stated  that  he  could  apply  his  machine 
to  railroads,  and,  by  causing  the  electricity  to  wash  from 
the  wheels  of  the  machine  upon  the  rails,  ascend  any 
grade  with  the  greatest  facility.  In  1872  the  Gentry 
Electric  Railway  Car  was  exhibited  at  Nashville,  Tenn. 
This  engine  was  composed  of  a  number  of  magnets.  The 
armature  was  made  to  work  by  breaking  and  closing  the 
circuit.  It  was  proposed  to  build  an  elevated  railroad 
upon  poles  set  in  the  curbstone  and  carry  mails  and  light 
packages  at  a  speed  of  one  hundred  miles  per  hour  I 

The  efforts,  so  far,  of  inventors  were  directed  to  the 
application  of  electricity  generated  by  the  action  of  acid 
upon  zinc.  Prof.  Morton  wrote,  "  The  source  of  energy 
in  the  battery  is  practically  the  zinc  consumed  ;  weight  for 
weight  coal  has  almost  six  times  the  available  energy  of 
zinc ;  while,  moreover,  the  price  of  zinc  is  about  twenty- 
five  times  that  of  coal.  In  the  race  between  the  two, 
therefore,  zinc  starts  with  this  enormous  disadvantage, 
that  an  equal  amount  of  energj-  obtained  from  it,  will  cost 


about  1 50  times  as  much  as  if  obtained  from  coal."  Ac- 
cording to  Joule,  the  consumption  of  a  grain  of  zinc, 
though  40  times  more  costly  than  a  grain  of  coal,  produces 
only  about  one-eighth  of  the  same  mechanical  effect.  The 
power  obtained  in  this  way  was  too  expensive  to  compete 
with  steam.  Dr.  Adams  wrote  upon  this  subject :  "  You 
ask,  I  imagine,  what  has  rendered  possible  at  this  day 
(1884),  that  which  was  thirty  years  back  demonstrated 
impracticable  ;  and  in  what  respect  does  the  modern  elec- 
tric railway  differ  from  that  of  the  past  }  My  answer  is  : 
That  which  has  rendered  the  electric  railway  commercially 
feasible,  is  the  discovery  by  Messrs.  Varley,  Siemens, 
and  Wheatstone,  and  the  subsequent  developments  by 
many  others,  of  the  dynamo-electric  machine ;  and  the 
further  discovery^  or  demonstration  by  MM.  Fontaine 
and  Gramme,  of  the  reversibility  of  that  machine,  which 
admits  of  its  being  transformed  into  the  most  efficient 
form  of  an  electric  motor,  when  a  suitable  electric  current 
is  passed  through  it.  The  difference  between  the  ancient 
and  the  modern  electric  railway  consists  in  the  fact  that, 
whereas  the  effort  was  formerly  made  to  use  electricity  as 
2.  primary  motive  power  originating  from  the  consump- 
tion of  zinc  and  acid,  we  now  use  the  electric  engine  or 
electro-dynamic  machine,  as  a  secondary  motor,  and  the 
electric  current  simply  as  a  means  of  transmitting  j>ower 
procured  from  natural  sources,  or  previously  generated  by 
any  of  the  known  economic  methods." 

Greer  states — "  When  the  late  lamented  Clerk  Maxwell 
was  asked  by  a  distinguished  scientist  what  was  the 
greatest  scientific  discover)'  of  the  last  quarter  of  a  cen- 
tury, his  reply  was,  '  That  the  Gramme  machine  is  re- 
versible.' If  he  were  alive  to-day,  he  would  probably  say 
that  the  storage  of  electricity  was  the  greatest  invention 
or  discovery  of  the  last  quarter  of  a  centur>\"  Gramme 
first  described  his  continuous-current  machine  in  1871, 
and  his  alternating  machine  in  1878.  If  an  electric  current 
be  sent  through  the  wires  of  a  Gramme  machine,  the 
armature  will  revolve,  and  the  machine  can  be  emploj^ed 
to  do  mechanical  work.  By  means  of  two  such  machines, 
one  driven  by  water  or  steam  power  to  generate  electricity, 
the  electric  curi'ents  produced  can  be  carried  through 
insulated  wires  to  the  second  machine,  at  a  greater  or  less 
distance,  which  they  will  cause  to  revolve  and  do  me- 
chanical  work.  ... 

We  now  reach  the  first  practical  electric  railway.  In 
1879  Dr.  Werner  Siemens  introduced  his  electric  railway 
at  the  Berlin  Industrial  Exhibition,  with  an  isolated  cen- 
ter rail.  During  the  summer  of  1880  it  worked  at  the 
Brussels  Exhibition,  and  May  i5th,  1881,  the  first  electric 
railway  was  opened  for  passenger  traffic  at  Berlin,  by 
Messrs.  Siemens  and  Halske.  It  was  about  xyz  miles 
long.  Gauge,  i  meter  (3  ft.).  Permanent  way  was  con- 
structed as  upon  ordinary  railways,  on  cross  ties,  with 
steel  rails  connected  by  fish-plates  and  short  straps  of 
iron,  bent  in  the  form  of  a  bridge,  to  allow  contraction 
and  expansion  of  the  rails,  and  reduce  electrical  resistance. 
Currents  were  low  tension,  and  no  difficulty  was  experi- 
enced in  using  the  one  rail  as  positive,  the  other  as  nega- 
tive, conductor.  A  steam-engine  ran  the  dynamo,  and 
the  current  was  carried  from  it  to  the  rail  underground. 
The  car  was  similar  to  ordinary  tram-cars,  seating  twenty 
persons.  Each  end  was  provided  with  starting  levers, 
brake-handle,  and    signal-bell.     The   dynamo  machine 


X 


•  jjijt.«.-/^i;'-i 


.-.-4^W.  ^'n      ''I      >•  T  -f'i-""ni-^n-V     -fclM    r-*- 


,-  ,j-.,   r;.,r'--  ,    ":    ""T- I  ?»{^'i,  '^•^'•VV*  f."y^^ 


la 


AMERICAN    RAILROAD    JOURNAL. 


under  the  car  transmitted  its  movements  to  the  wheels 
by  spiral  steel  springs.  The  wheel-tires  are  insulated  from 
the  axles,  and  run  in  electrical  connection  with  brass  rings, 
fastened  on  the  axles,  but  insulated  from  them.  Con- 
tact brushes  were  pressed  against  these  brass  rings,  and 
from  them  the  current  was  conducted  to  the  dynamo  ma- 
chine, setting  it  in  motion.  Greatest  speed  allowed, 
124  English  miles  per  hour.  In  1882  a  second  car  was 
placed  on  the  line,  when  it  was  found  that  the  two  cars 
moved  in  either  direction  as  safely  and  with  the  same 
speed  as  a  single  car,  but  the  steam-engine  that  provided 
the  eleptric  current,  had  to  exert  twice  the  power.  On 
the  tramway  from  Charlottenties  to  the  Spandauer  Berg, 
in  the  western  outskirts  of  Berlin,  Dr.  Siemens  overcame 
a  rising  grade  of  one  in  thirty.  The  line,  constructed  as 
an  ordinary  tramway,  is  distinguished  by  two  thin  wire 
cables,  about  9  inches  apart,  and  carried  on  telegraph 
poles,  about  15  feet  high.  These  cables  are  parallel  to  the 
track,  and  upon  them  runs  a  small  8-wheeled  carriage.  A 
wire  extending  from  this  to  the  tramway-car  dynamo, 
conveys  the  electricity  to  the  latter.  This  was  the  form 
adopted  at  the  Paris  Exhibition,  but  it  was  said  that  not 
a  little  difficulty  was  experienced  from  this  carriage  getting 
off  the  wires.  This  plan  was  likewise  adopted  for  the 
Siemens'  Electric  Railway  at  the  collieries  of  the  Donner- 
smarckhiitte  Co.,  in  Silesia.  Speed  on  latter,  8  miles  per 
hour.  In  October,  1881,  work  was  begun  on  an  electric 
railway  between  Portrush  and  Brush  Mills,  in  Ireland,  by 
Sir  W.  Siemens.  Capital  stock,  about  $225,000.  The  line, 
about  6  miles  long,  is  worked  by  electricity  generated 
by  turbine  water  wheels.  Gauge,  3  feet.  One-half  mile 
is  in  a  street  in  Portrush,  balance  in  a  country  road.  Rails 
are  laid  on  one  side  of  the  road,  and  ordinary  traffic  cut 
off  by  raised  curbstones.  It  has  grades  of  i  to  35,  and 
occupies  a  space  6  feet  wide  in  the  street.  An  underground 
cable  carries  the  electricity  to  a  "  T  "  iron,  supported  on 
posts  10  feet  apart.  It  is  22  inches  from  the  inside  of 
track-rail,  and  17  inches  above  the  ground,  to  some  extent 
forming  a  fence.  From  this  «'T."  iron  the  electricity 
reaches  the  motor,  through  two  brushes,  one  at  each  end 
of  the  motor,  pressed  against  the  "  T  "  iron  by  springs. 
At  each  road-crossing  this  "  T  "  iron  is  necessarily  left 
out,  and  the  current  is  carried  across  by  buried  insulated 
copper  wires.  The  car  is  long  enough  to  reach  across 
most  of  these  openings,  so  that  one  brush  touches.  In 
dry  weather  this  rail  has  to  be  lubricated,  but  in  wet 
weather  the  dampness  suffices.  From  the  brushes  the 
current  passes  to  commutator,  worked  by  a  lever,  thence 
through  the  axle-boxes  to  the  axles,  through  the  wheels 
to  the  rails.  The  latter  are  insulated  and  carry  the  return 
current  back  to  the  generating  maching.  Speed,  10  miles 
per  hour.  In  1883  the  electric  railway  at  Wimbledon  was 
in  operation.  Speed,  6  miles  per  hour  with  nineteen  pas- 
sengers, over  rough  track.  The  current  was  generated 
from  a  Weston  dynamo,  and  driven  by  a  twelve  h.  p.  en- 
gine, and  carried  by  two  flat  copper  bands,  an  inch  broad, 
laid  in  the  bottom  of  a  groove  in  long  wooden  troughs 
between  the  rails,  supported  on  wooden  blocks  saturated 
with  pitch.     The  insulation  was  quite  perfect. 

The  electro-motor  invented  by  Leo  Daft,  was  given  a 
trial  Nov.  24,  1883,  on  the  Saratoga,  Mt.  McGregor  and 
Lake  George  Railway.  The  small  motor  hauled  a  pas- 
senger car  well  filled,  over  a  mile  and  a  half  of  road;  but 


on  the  return  trip  jumped  the  track  at  a  sharp  curve  and 
was  wrecked.  Gauge,  3  feet.  Track  prepared  for  motor 
by  tightening  fish  plates  and  laying  a  center  insulated  rail 
upon  wooden  blocks,  saturated  with  pitch.  Surmounted. 
a  sharp  curve  and  9.3  feet  grade.  The  motor  weigher! 
4,500  pounds,  was  9  feet  6  inches  long,  5  feet  wide,  and  ^, 
feet  above  rail,  provided  with  necessary  levers,  etc.  Two 
phosphor  bronze  wheels,  pressed  firmly  upon  the  center- 
rail  by  steel  springs,  carried  the  electricity  to  the  switches 
and  key-boards,  thence  to  the  electric-engine  and  through 
the  driving-wheels  to  the  outer  rails.  It  is  claimed  that 
experiments  proved  the  electricity  increased  the  adhesion 
20  per  cent.,  a  most  important  feature.  The  motor  took 
17  tons  of  car  and  passengers,  and  it  was  said  no  difficulty 
was  experienced  from  snow  and  ice. 

Thomas  A.  Edison  built  an  experimental  line  at  Menlo> 
Park.  The  motor  contained  a  dynamo,  but  appeared  like 
a  small  locomotive  without  a  smoke-stack.  A  speed  of 
40  miles  per  hour  is  said  to  have  been  obtained.  Stephen 
D.  Field  spent  years  in  perfecting  his  system  of  electric 
motors,  and  the  Electric  Railway,  at  the  Chicago  Exposi- 
tion of  Railway  Appliances,  was  a  combination  of  the 
Field  and  Edison  systems.  The  electricity  was  communi- 
cated from  a  stationary  dynamo  to  the  motor  by  an  extra 
insulated  rail  (in  the  center  of  the  track),  through  brushes 
bearing  upon  each  side  of  the  latter.  [      j 

Dr.  W.  Adams  exhibited  a  working  model  of  an  Electric 
Railway  in  St.  Louis,  in  April,  1884.  He  stated,  "This 
idea  of  the  generation  by  dynamo-electric  machines  of 
powerful  currents  of  electricity  at  stationary  points,  and 
the  transmission  of  these  electric  currents  to  cars  while  in 
motion,  for  the  purpose  of  effecting  their  propulsion, 
was  first  put  into  execution  in  1879,  by  Dr.  W.  Siemens 
and  myself,  both  working  independently  and  mutually, 
ignorant  of  the  other's  doings."  Dr.  Adams  proposed  to 
"apply  the  electric  power  directly  to  every  wheel,  to  the 
point  of  traction  where  the  power  is  absorbed,  the  work 
done,  and  yet  our  wheel  is  neither  an  '  armature  '  rjor  a 
'  field '  of  a  dynamo.  It  is  both  combined.  *  *  *  Each 
wheel  is  animated,  having  a  power  within  itself.  Hence 
every  wheel  becomes  a  veritable  locomotive." 

W.  M.  Thomas,  of  Cincinnati,  in  his  patents,  proposed 
to  carry  an  electric  current  through  two  insulated  copper 
wires  placed  in  an  iron  tube  in  the  horse  paths,  making 
this  tube  open  top  and  bottom,  the  former  to  allow  con- 
tact between  the  motor  and  the  conductors,  and  the  latter 
to  permit  water  and  dirt  to  drop  through  into  a  tunnel 
beneath,  thus  keeping  the  conductors  clean. 

{To  be  concluded.) 


French  Method  of  Treating  Steel. 


Further  tests  of  the  new  French  treatment  of  steel 
for  rendering  it  tough  appear  to  confirm  its  value,  impart- 
ing to  it  also  a  fineness  of  grain,  an  increased  hardness, 
and  a  notable  accession  of  strength  to  withstand  rupture  ; 
this  effect  being  most  marked  in  the  case  of  highly  car- 
bonated steel,  and  in  this  respect  the  metal  is  made  to 
resemble  tempered  steel,  without  being  in  all  points  iden- 
tical with  it.  The  cause  of  this  alteration  in  physical 
condition  is  attributed  to  the  rapid  heating  and  no  less 
rapid  cooling  of  the  metal  ;   that  is,  when  the  red-hot 


'  •  •     .     ^^    * 


%!    yr':-  ■  •'   y\-  ^'^ 


<"•'::■::  ■,- 


AMERICAN    RAILROAD    JOURNAL. 


19 


^teel  is  first  strongly  compressed,  which  is  the  peculiar 
feature  of  this  process,  the  conversion  of  the  meGhanical 
energy  into  heat  serves  to  raise  the  temperature  of  the 
entire  mass,  at  the  same  time  that  the  particles  of  the 
metal  are  more  closely  cemented  together  ;  this  eflfect  is 
followed  by  a  rapid  cooling,  due  to  the  contact  of  the 
plates  of  the  hydraulic  press  with  the  surfaces  of  the  metal, 
and  the  very  close  pressure  materially  increases  this  con- 
ductmg  effect  of  the  cold  metal.         _^ 


STREET-RAILWAY    NEWS. 


ALABAMA. 

The  Anniston  Street-Railway  Company  has  been  incor- 
porated by  A.  L.  Tyler,  S.  Noble,  J.  W.  and  Wm.  Noble. 
Capital,  20,000. 

The  Birmingham  and  Pratt  Mines  Street-Railway  Com- 
pany has  been  incorporated  by  J.  A.  Van  Hoose,  J.  R. 
Smith,  and  others.  Capital  stock,  $100,000.  The  right-of- 
way  has  been  granted  and  stock  subscription  books  opened. 

The  Mobile  City  Railway  Company  has  elected  officers 
as  follows  :  President,  A.  A.  Spiro ;  Secretary,  John  Ma- 
guire ;  Treasurer,  Meyer  L.  Goldsmith ;  Superintendent, 
W.  Frolickstein.  ; 

COLORADO.       . 

The  Denver  Street-Railway  Company  has  brought  suit 
against  the  Denver  Electric  Railway  Company  to  prevent 
it  from  operating  its  line  by  other  motiv'e-power  than 
electricity.  The  latter  company  is  enjoined  from  using 
horses,  and  as  the  electric-cars  are  a  failure,  it  is  trying  to 
evade  the  agreement  by  using  mules.  > 

The  Trinidad  Street-Railroad  was  recently  sold  at  auc- 
tion. There  were  only  two  offers,  of  $3,000  each,  both  of 
which  were  refused.  A  citizens'  syndicate  has  now  guar- 
anteed its  purchase. 

CONNECTICUT.  . 

The  senate  has  authorized  the  incorporation  of  the 
Meriden  Horse-Railroad  Company,  capital,  15,000,  with 
power  to  increase  to  $200,000. 

DAKOTA.  V 

Rapid  City  will  have  a  street-car  line  this  spring.  Piene 
has  now  the  only  line  in  the  territory. 

DISTRICT  OF  COLUMBIA.    /  : 

A  car  of  the  Metropolitan  Line,  Washington,  was  run 
into  on  February  27th  by  an  engine  at  the  crossing  of 
Virginia  avenue  and  the  Baltimore  and  Potomac  Railroad. 
The  car  was  nearly  demolished  and  the  passengers  badly 
shaken  up,  but  not  seriously  injured. 

The  Union  Passenger  Railway  Company  has  been  incor- 
porated to  build  a  line  in  Washington.  Capital,  $100,000. 
Incorporators  :  E.  N.  Gray,  W.  F.  Sadler,  and  others. 

The  Washington  City  and  Bladensburg  Railroad  Com- 
pany and  Land  Association  has  been  incorporated  to  build 
an  electric  railway  from  Washington  to  Bladensburg. 
Md.,  and  to  deal  in  land.  Organized  at  Bladensburg  by 
James  N.  Tinker,  W.  H.  Frear,  and  others.  ■ 

GEORGIA. 

The  Metropolitan  Street-Railway  Company,  Atlanta, 
"will  extend  its  line  to  Grant  park  and  build  new  stables. 


The  Habersham  street-car  line.  Savannah,  will  shortly 
be  extended  to  the  new  southern  limits  of  the  city  by  the 
Coast  Line  Railroad. 

The  Rome  Street-Railway  will  be  extended  two  miles 
to  a  new  park.  -  >  .^^:   '' 
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The  Aurora  Street-Railway  is  proposed  to  be  extended 
through  a  thickly  settled  portion  of  the  city. 

The  Chicago  City  Railway  Company  will  extend  its 
Hyde  Park  dummy  line  to  Sixty-ninth  street. 

The  Davenport  and  Rock  Island  Street-Railway  Com- 
pany has  been  incorporated  to  build  a  line  across  the 
Mississippi  between  these  places.  Capital,  $30,000.  Morris 
Rosenfeld,  H.  G.  Connelly,  Henry  Curtis. 

The  Freeport  Common  Council  have  granted  a  franchise 
for  a  three-mile  line  toH.  J.  Northrop,  vice-president  and 
manager,  New  York  Construction  and  Improvement 
Company.  ;- . 

The  North  Chicago  Street-Railway  has  been  sold  to  a 
Philadelphia  syndicate  for  $1,750,000.  Mr.  C.  T.  Yerkes 
has  been  elected  president. 

Sterling  is  to  have  a  street-railway. 

The  Streator  Surface  Street-Railway  Company  has  been 
incorporated  by  H.  A.  Foster,  Daniel  Hienan,  and  others. 
Capital,  850,000.  ■        "-.■■■-.   i 

The  Union  Elevated  Railway  Company,  Chicago,  has 
been  incorporated  by  Michael  Ryan,  county  clerk,  P.  A. 
Hoynes,  United  States  commissioner,  and  others.  Capi- 
tal, $10,000,000. 

KENTUCKY.  " 

A  new  motor  for  street-cars  has  been  brought  out  by 
Mr.  W.  P.  Emerson,  of  Frankfort.  It  is  operated  by  levers 
in  the  manner  of  a  hand-car,  but  it  is  so  proportioned 
that  it  is  claimed  a  loaded  car  can  be  driven  with  little 
more  exertion  than  driving  a  sewing  machine. 

The   Frankfort  Street-Railway  Company  has  been  in 
corporated. 

The  Frankfort,  Bellepoint  and  Leetown  Street-Railway 
Company  is  to  be  incorporated. 

Louisville  has  1 1 1  miles  of  street-railway — single-track. 

/^  MASSACHUSETTS. 

The  Acushnet  Street-Railway  Company,  of  New  Bed- 
ford, has  been  authorized  to  operate  by  electricity.  The 
Massachusetts  Electric  Power  Company,  Boston,  has  the 
contract  for  Daft  motors.      .   .   .. 

The  Brockton  Street-Railway  Company  now  pays  its 
drivers  and  conductors  by  the  week,  which  results  in  an 
advance  of  wages. 

The  Fall  River  Board  of  Aldermen  have  granted  a 
location  to  another  street-railway  company  organized  by 
Mr.  Geo.  H.  Seeley,  of  New  York,  principal  owner  of  the 
Worcester  street-railway.  It  will  be  a  rival  of  the  Globe 
Railway  Company.  The  entire  location  asked  for  was 
granted  on  the  condition  that  the  whole  route  be  paved 
with  granite  blocks,  and  that  bonds  be  given  for  the  com- 
pletion of  the  road  in  six  months. 

The  Gloucester  has  awarded  contracts  for  230  tons  of 
steel-rails  (160  tons  to  the  Johnson  Rail  Company,  and  70 
to  the  Cambria  Iron  Company,  for  T-railsj ;  5,500  ties, 
Chas.  H.  Brigham,  Hudson  ;  20.000  tons  of  cobble  Stones, 
100,000  paving  blocks.  Cars  are  being  built,  at  the  Jones 
Works.  Troy.  N.  Y.     Line  tp  be  ready  bv  May  2d. 
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The  Haverhill  and  Groveland  Street-Railway  will  be  ex- 
tended through  the  Highlands  and  also  to  West  New  burg 
during  the  spring. 

The  Springfield  Street-Railway  Company  has  given  a 
contract  for  75  tons  of  steel  rails  to  the  Worcester  Steel 
Company. 

MICHIGAN. 

Mr.  M.  W.  Greenwood,  of  the  Fort  Wayne  and  Elm- 
wood  line,  thinks  Detroit  street-railways  will  soon  have 
some  other  motive-power  than  horses.  He  favors  elec- 
tricity, with  third-rail  as  preferable  to  the  overhead  wires. 

The  Grand  Rapids  cable  road  will  be  commenced  soon. 

The  Windsor  Electric  Railway  Company  have  been 
authorized  to  lay  track  through  the  street. 

.  MINNESOTA. 

A  Minneapolis  Cable  Railway  Company  has  been  organ- 
ized. 

A  motor  line  is  to  be  built  from  Anoka  to  Champlain. 
The  incorporators  are  :  J.  E.  Osborne,  Chas.  M.  Loring, 
W.  S.  King,  and  others. 

The  Lyndale  motor  line  will  experiment  with  the 
Honigman  soda  motor. 

The  Minneapolis  and  Champlain  Railroad  Company 
has  been  incorporated.  Capital  stock,  $500,000.  Presi- 
dent, Geo.  Brackett ;  Secretary,  G.  W.  Marchant. 

MISSISSIPPI. 

The  Hill  City  Street-Railway  Company  is  to  be  incor- 
porated. 

MISSOURI. 

The  elevated  railway  to  connect  Kansas  City,  Mo.,  with 
Kansas  City,  Kan.,  has  been  enjoined  from  proceeding 
with  the  work. 

The  Northern  Cfentral  Street-Railroad  Company,  St. 
Louis,  has  opened  its  line,  and  has  received  40  cars  from 
the  John  Stephenson  Company,  and  others  from  local 
builders.     It  is  the  fifteenth  street-railway  in  the  city. 

NEW  JERSEY. 

The  Guernsey  Improvement  Company  has  cancelled  its 
contracts  for  improvements  at  Cape  May.  They  included 
a  railway  from  the  steamboat  landing  to  Sea  Breeze,  and 
another  thence  to  Sewell's  Point.  The  Cape  May  citizens 
are  hostile  to  non-resident  property  owners. 

A  horse  railway  is  proposed  in  Asbury  park  and  Ocean 
Grove. 

NEW    YORK. 

The  Binghampton  cable  road  dispenses  with  the  grip. 
A  small  cable  driven  by  the  main  cable  passes  over  a 
drum  attached  to  the  car.  When  the  drum  is  free  to  re- 
volve the  cable  simply  turns  it,  when  it  is  stopped  by  a 
brake  the  car  is  carrried  on  with  the  cable. 

The  Brooklyn  City  Railroad  Company  has  leased  the 
line  on  Jamaica  road,  between  East  New  York  and  Cypress 
Hills,  for  $65,000  for  99  years.  The  same  company  will 
also  erect  a  large  hotel  at  Fort  Hamilton. 

The  Fishkill  and  Matteawan  Street-Railroad  Cotnpany 
has  been  incorporated  by  John  Kingsley,  Sandy  Hill ; 
Charles  D.  Haines,  Brooklyn,  and  others.  Length  two 
miles.     Capital,  $25,000. 

The  Greenbush  Street-Railway  is  laying  track  on  River- 
side avenue  and  Broadway. 

The   Lutheran  and   Cypress   Hills  Railway  Company 


(Brooklyn)  had  its  depot  burned  February  26th.  The 
depot,  sheds,  and  stables  were  burned,  with  forty  cars, 
seven  motors,  and  a  quantity  of  harness.  The  horses 
were  saved  with  difficulty.  Loss  over  $100,000.  Partly 
covered  by  insurance.  } 

The  representatives  of  the  New  York  street-railwav 
companies  have  formed  a  union  so  that  they  may  all  act 
together  in  the  event  of  any  future  strike. 

The  senate  has  passed  a  bill  providing  that  street- 
railway  franchises  shall  be  sold  to  the  bidder  who  will 
undertake  to  carry  passengers  at  the  lowest  rate. 

The  Seneca  Falls  and  Waterloo  Street-Railway  has  re- 
ceived another  steam-motor  from  H.  K.  Porter  &  Co., 
Pittsburgh. 

The  Syracuse  and  Onondaga  Railway  Company  pro- 
poses a  belt  line. 

PENNSYLVANIA.  .[ 

A  street-railway  is  proposed  for  Apollo.  Mr.  W.  J. 
Guthrie  is  interested. 

The  Pittsburgh,  Allegheny  and  Herr's  Island  Street- 
Railway  Company  is  the  applicant  for  the  right-of- 
way. 

The  Pittsburgh,  Knoxville  and  St.  Clair  Street-Rail- 
road Company  has  been  incorporated  by  Thomas  Evans, 
Pittsburgh;  J.  E.  Duncan,  Chartiers ;  J.  W.  Patterson, 
Knoxville.     Capital  stock,  $60,000.  1.      ,, 

The  Philadelphia  street-railways  have  a  total  authorized 
capital  of  $32,766,200,  of  which  $10,408,10290  is  paid  up. 
The  aggregate  cost  of  lines  and  equipments  is  $5,903,- 
920.76.  Last  year  there  were  117,171,621  passengers,  and 
the  total  dividends  were  $991,990.  [ 

RHODE  ISLAND. 

The  Pawtucket  Street-Railroad  Company  has  decided 
to  make  considerable  extensions  to  its  lines. 

SOUTH    CAROLINA. 

The  Enterprise  Railroad  Company,  of  Charleston,  has 
completed  and  opened  for  traffic  its  new  line  to  the  Ashley 
bridge,  across  which  it  is  intended  to  extend  the  line  ulti- 
mately. There  are  six  new  cars  from  the  J.  G.  Brill  Com- 
pany, Philadelphia.  Thirty  new  horses  have  been  added 
to  the  stock.         .  .1 

TENNESSEE.         •  •         '      j 

The  Chattanooga  Street-Car  Company  will  shortly  com- 
mence work  on  its  double-track. 

TEXAS.  1      ■ 

The  El  Paso  City  Street-Railway  Company  has  been 
incorporated  by  H.  M.,  J.  J.  and  L.  L.  Mundy. 

The  Houston  Street-Railway  Company's  directors  have 
elected  the  following  officers :  President,  W.  H.  Sinclair, 
of  Galveston;  Vice-President  and  General  Manager,  H. 
F.  McGregor;  Superintendent,  H.  Freund;  Secretary  and 
Treasurer,  E.  H.  Bailey,  all  of  Houston.         -     1        :    - 

,  WISCONSIN.  ( 

The  Applcton  (Wis.)  Electric  Street-Railway  Company 

has  been   incorporated  by  J.  E.  Harriman  and  others. 

Capital,  $35,000. 

At  La  Crosse,  on  March  22d,  a  street-car  broke  through 

the  La  Crosse   River  bridge  and  fell  into  the  river.     The 

horse  was  killed,  the  car  shattered,  and  the  passengers. 

more  or  less  injured. 
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jOFfD  InbFui'ions. 


Witraer's  Car-Starter. 


Abraham  R.  Witmer,  of  Safe  Harbor,  Penn.,  is  the 
inventor  of  a  new  form  of  car-starter,  the  construction 
and  operation  of  which  are  shown  in  the  accompanying 
cuts. 

The  object  of  this  invention  is  to  furnish  car-starters  so 
constructed  that  the  momentum  of  the  cars  can  be  stored 
up  and  held  to  be  used  in  starting  the  cars,  and  to  assist 
the  horses  in  drawing  the  cars  up  heavy  grades  and  around 
curves,  and  which  shall  be  simple  in  construction  and 
easily  controlled. 


Fig.  I. 
•       '  WITMER'S   CAR-STARTKR.      ■     :    " 

Fig.  I  is  an  under-side  view  of  the  improvement ;  Fig. 
2  is  a  sectional  side  elevation ;  Fig.  3  is  a  sectional  end 
elevation  ;  Fig.  4  shows  one  end  of  the  spring  disconnected 
from  the  axle ;  Fig.  5  shows  one  end  of  the  spring  con- 
nected with  the  axle,  and  Fig.  6  a  device  by  which  the 
momentum  of  the  car  is  held  for  future  use  in  such  man- 
ner as  to  start  the  car  in  either  direction  or  in  assisting  to 
ascend  grades,  or  pass  around  curves  at  street  corners. 


Fig.  2. 

witmer's  car-starter.  _  ;   ' 

A  are  the  wheels,  and  B  are  the  axles  of  a  car,  which 
are  constructed  and  connected ji'ith  the  body  C,  in  the 
usual  manner.  Upon  the  middle  part  of  each  axle  B,  is 
placed  a  loose  sleeve  D,  around  which  is  coiled  a  spiral 
spring  E,  the  sleeve  preventing  friction  between  the  spiral 
spring  E,  and  the  axle  B,  when  the  spring  is  put  under 
tension.  The  ends  of  the  spiral  spring  E,  are  attached  to 
clutch-collars  F,  placed  loose  upon  the  axle  B,  and  the 
teeth  of  which,  when  the  said  clutch-collars  are  left  free, 
are  held  in  gear  with  the  teeth  of  the  clutch-collars  G, 
permanently  attached  to  the  end  parts  of  the  axle  B,  so 
that  the  two  clutch-collars  F,  and  the  spiral  spring  E,  will 
be  carried  around  by  and  with  the  axle  B,  in  its  revolu- 


tion. Upon  the  clutch-collars  G,  are  placed  clutch-collars 
H.  which  are  permanently  attached  to  a  tubular  case  I, 
and  are  thus  rigidly  connected  together,  so  that  when  one 
of  the  clutch-collars  H,  is  in  gear  with  one  of  the  clutch- 
collars  F,  the  other  clutch-collars  H  F,  must  be  out  of 
gear.  The  clutch-collars  F,  equal  in  thickness  the  com- 
bined thickness  of  the  two  concentric  clutch-collars  G  H, 
so  that  the  clutch-collars  F,  can  gear  with  either  of  the 
clutch-collars  G  H,  or  with  both  at  the  same  time.  The 
case  I,  surrounds  the  spring  E,  and  the  teeth  of  all  the 
clutch-collars  F  G  H.       v..  •.:■.,; 

To  the  upper  side  of  the  case  I,  is  attached  a  pin  J, 
against  the  opposite  sides  of  which  rest  the  springs  K,  so 
as  to  hold  the  case  in  a  centraV^position  and  tHe  ratchet- 
wheels  H,  out  of  gear,  and  to  bring  the  case  into  a  central 
position  when  it  is  released  after  being  moved  in  either 
direction.  The  springs  K,  are  attached  at  one  end  to  the 
car-body  A,  and  their  other  ends  rest  against  the  opposite 
sides  of  a  pin  L,  also  attached  to  the  car-body  A,  and 
which  serves  as  a  bearing-point  for  the  springs  K,  when 
under  tension,  and  as  a  stop  to  prevent  the  springs  from 
carrying  the  case  I,  beyond  the  central  position. 

To  the  upper  and  lower  sides  of  the  end  pafftK-Sivthe 
cases  I,  or  to  the  screws  that  connect  the  clutch-collars  H 
with  the  cases,  are  attached  the  ends  of  pairs  of  rods  M, 
to  prevent  the  case  I,  from  being  turned  by  a  strain  upon 
the  clutch-collars  H.  » 


'   witmer's  car-starter. 


To  the  case  I,  is  hooked  or  otherwise  hinged  the  end  of 
a  rod  O,  the  other  end  of  which  is  hinged  to  the  lower 
end  of  an  arm  P.  rigidly  attached  to  a  shaft  O.  The  shaft 
Q,  is  placed  ^longitudinally  with  the  car,  and  works  in 
bearings  attached  to  the  body  C,  of  the  car.  To  the  ends 
of  the  shaft.  Q,  are  attached  upward iy-projecting  arms  R. 
which  may  be  made  long,  to  serve  as  levers  for  the  driver 
to  take  hold  of  when  operating  the  mechanism  ;  or  the 
arms  R,  may  be  made  short  to  receive  a  detachable  lever, 
which  can  be  transferred  from  one  end  of  the  car  to  the 
other,  according  as  the  horses  are  to  t)e  attached  to  one 
or  the  other  end.  It  will  be  observed  that  the  teeth  of 
the  clutch-collars  F,  project  in  opposite  directions,  so 
that  one  can  be  used  while  the  car  is  going  in  one  direc- 
tion, and  the  other  wheji  the  car  is  going  in  the  other 
direction,  as  shown  in  Fig.  6.  a  device  whereby  is  accum- 
ulated and  held  for  future  use  the  momentum  of  the  car 
in  such  manner  as  to  start  the  car  in  either  direction  or  in 
assisting  to  ascend  a  grade,  etc.  Upomthe  middle  part  of 
.each  axle  B,  is  placed  a  loose  sleeve  D,  around  %hich  is 
coiled  a  spiral  spring  E,  th,e  sleeve  preventing  friction  be-' 
tween  the  spiral  spring  E,  and  the  axle  B.  when  the  spring 
is  put  under  tension.  The  ends  of  the  spiral  spring  E,  are 
attached  to  clutch-collars  F,  placed  loose  upon  the  axle  B, 
and  the  teeth  of  which  when  the  clutch-collars  are  left 
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free,  are  held  in  gear  with  the  teeth  of  the  clutch-collars 
G,  permanently  attached  to  the  end  parts  of  the  axle  B, 
so  that  the  two  clutch-collars  F,  and  the  spiral  spring  E, 
will  be  carried  around  by  and  with  the  axle  B,  in  its  revo- 
lution. Upon  the  clutch-collars  G,  are  placed  clutch- 
collars  H,  which  are  permanently  attached  to  a  tubular 
case  I,  and  are  thus  rigidly  connected  together,  so  that 
when  one  of  the  clutch-collars  H,  is  in  gear  with  one  of 
the  clutch-collars  F,  the  other  clutch-collars  H  F,  must 
be  out  of  gear.  The  clutch-collars  F,  equal  in  thickness  the 
combined  thickness  of  the  two  concentric  clutch-collars 
G  H,  so  that  the  clutch-collars  F,  can  gear  with  either  of 
the  clutch-collars  G  H,  or  with  both  at  the  same  time. 
The  case  I,  surrounds  the  spring  E,  and  the  teeth  of  all 
the  clutch-collars  F  G  H. 

In  operating  this  device  the  clutch-collar  F,  is  moved 
inward  in  precisely  the  same  manner  as  in  the  inventor's 
first  patent ;  but  it  carries  with  it  the  section  of  the  sleeve 
to  which  it  is  attached,  closing  the  arms  of  the  one  upon 
those  of  the  other  until  they  are  completely  interlocked 
(it  should  be  remarked   that  they  are  never  entirely  un- 


WITMER  S    CAR-STARTEk. 


locked),  when  the  whole  sleeve  is  moved  toward  the  clutch- 
collar  F'.  the  screw-sleeve  of  which  engages  completely 
with  the  main  sleeve  which  locks  the  wheels.  The  screw 
is  never  entirely  free  from  the  sleeve,  having  a  plain  cyl- 
indrical end.  which  connects  it  with  the  sleeve  when  the 
screw  is  disengaged.  Throwing  the  clutch-collar  F,  back 
to  its  original  position  stores  the  required  momentum, 
and  still  permits  the  car  to  be  moved.  Moving  the  clutch 
F',  inward  brings  into  action  the  stored  momentum  for 
moving  the  car.  To  allow  of  the  action  of  the  device 
when  the  car  is  moving  in  an  opposite  direction,  the  whole 
action  of  the  clutches,  as  just  described,  is  reversed. 

In  using  the  entire  mechanism,  when  the  car  is  to  be 
stopped  the  shaft  O,  is  turned  to  one  or  the  other  side  by 
means  of  the  lever  R,  which  moves  the  cases  I,  brings  the 
clutch-collars  H,  upon  one  side  into  gear  with  the  clutch- 
collars  F,  pushes  the  clutch-collar  F,  out  of  gear  with  the 
clutch-collar  G,  and  holds  one  end  of  the  spiral  spring  E, 
stationary,  so  that  the  spiral  spring  E,  will  be  coiled  by 
the  revolution  of  the  axles  B,  until  the  car  is  stopped  by 
the  resistance  of  the  springs  E.  When  the  car  has  been 
stopped,  or  when  sufficient  tension  has  been  given  to  the 
springs  E,  the  lever  R,  is  released,  and  the  springs  K, 
bring  the  cases  I,  back  to  a  central  position.  As  the 
clutch-collars  H,  move  back,  the  clutch-collars  F,  follow 
them  until  they  come  into  gear  with  the  clutch-collars  G, 
which  hold  the  clutch-collars  F,  and  thus  keep  the  springs 
E,  coiled.  When  thus  arranged  the  car  can  be  run  for 
any  desired  distance  without  affecting  the  springs  E. 


When  the  car  is  to  be  started  the  lever  K,  is  moved  in 
the  other  direction,  which  brings  the  clutch-collars  H, 
upon  the  other  side  into  gear  with  the  other  clutch-collars 
F,  and  pushes  the  clutch-collars  F,  out  of  gear  with  the 
clutch-collars  G,  so  that  the  tension  of  the  spring  E,  will 
revolve  the  axles  B,  forward  and  start  the  car. 

When  the  starter  is  to  be  used  for  assisting  the  horses 
in  ascending  a  steep  grade,  or  in  running  around  a  curve 
at  a  street  corner,  the  lever  R,  is  occasionally  operated  to 
gradually  coil  the  springs  E,  as  the  car  has  sufficient  mo- 
mentum to  allow  this  to  be  done  without  checking  the 
advance  of  the  car,  or  when  upon  a  down  grade.  Then 
as  the  car  approaches  the  upper  or  steeper  part  of  the 
grade  or  street  corner,  as  the  case  may  be,  and  the  horses 
need  assistance,  the  lever  R,  is  reversed  to  cause  the  ten- 
sion of  the  springs  E,  to  give  a  forward  impulse  to  the  car. 

One  special  and  valuable  feature  of  this  invention  is 
that  in  muddy  or  rainy  weather,  the  car  missing  a  cross- 
ing by  a  few  feet,  as  often  happens,  is  entirely  under  the 
control  of  the  driver,  who  can,  by  use  of  the  lever,  propel 
the  car  either  backward  or  forward  the  necessary  distance. 

It  is  claimed  for  this  form  of  car-starter  that  it  is  simple, 
durable,  and  effective,  and  while  answering  all  the  purposes 
for  which  it  is  intended  will  wear  well,  is  not  liable  to  de- 
rangement, and  fully  answers  to  the  various  tests  to  which 
it  would  be  exposed  in  actual  use. 


Bargion's  Railway-Rail. 


Peter  Baroion,  of  Black  Diamond,  Cal  ,  is  the  in- 
ventor of  an  improved  railway-rail,  which  is  herewith 
illustrated  and  described.  The  invention  relates  to  that 
class  of  compound-rail  in  which  the  lower  rail  is  provided 
with  flanges  for  receiving  the  central  flange  or  web  of  the 
upper  section,  the  object  of  the  invention  being  to  prevent 
the  creeping  of  the  rail. 


bargion's  railway-rail 


In  the  accompanying  cuts,  Fig.  i,  is  a  perspective  view 
illustrating  the  invention  ;  Fig.  2  a  cross-section,  and  Fig. 
3  sections  of  the  parts  detached.  ( 

The  rail  consists  of  the  lower  section  A,  of  iron,  and 
the  upper  section  B,  of  steel,  the  former  having  two  up- 
right flanges  a  a,  with  inclined  inner  faces,  inclosing  a 
recess  x,  contracting  toward  the  bottom.  The  central 
web  or  flange  b,  of  the  section  B,  is  not  so  deep  as  the 
recess  x,  the  sides  correspond  in  angle  to  the  faces  of 
the  recess,  and  the  width  is  such  as  to  fill  completely  the 
recess,  so  as  to  permit  no  lateral  movement.     When  the 


'ff. 


■  .■'■'. 


•-»k:. 


•.:fM<i^^-.^  <. 


Ti^^'^;-^^ 


o'-^^- 


:.?•<. 


AMERICAN     RAILROAD    JOURNAL. 


23 


section  B,  is  applied  to  the  section  A,  the  web  d,  being  if 
anything  slightly  wider  than  the  recess  x,  will  be  forced 
so  tightly  between  the  flanges  a,  as  to  prevent  lateral 
motion.  Owing,  however,  to  the  taper  of  the  web  and 
recess,  this  close  fitting  of  the  parts  is  not  effected  until 
the  shoulders  y  y,  of  the  head  are  directly  upon  their 
permanent  bearings  at  the  edges  of  the  flanges.  When, 
therefore,  a  train  is  upon  the  rail,  the  head  is  directly 
supported  by  the  flanges  a,  while  there  is  no  springing  or 
jumping  of  the  section  B,  and  no  rattling  resulting  from 
the  striking  together  of  the  parts.  Each  section  B,  is 
bolted  immovably  to  one  end  of  the  section  A,  below  by 
bolts  c  c  ;  but  the  bolt-openings  e  e',  in  the  opposite  end 
of  the  section  B,  which  is  supported  by  the  adjacent  sec- 
tion A,  are  elongated  for  the  passage  of  the  bolts  c'  c',  so 
that  the  sections  are  securely  bolted  together,  while  the 
slight  longitudinal  movement  of  the  upper  or  lower  sec- 
tions is  not  prevented,  so  there  is  no  "  buckling  "  from  the 
expansion  of  any  part  of  the  rail. 


'iz.  2,  Fig.  3. 

bargion's  railway-rail. 


In  order  to  prevent  that  creeping  of  the  rails  upon  the 
sleepers,  apt  to  result  when  the  rail  is  in  two  sections  of 
materials  expanding  unequally,  especially  when  the  road 
is  inclined,  a  notch  /,  is  formed  in  the  center  of  the  lateral 
flange  d,  so  that  the  section  A,  may  be  spiked  immovably 
at  the  center  of  the  sleeper.  The  other  spikes  merely 
overlap  the  flange,  so  that  each  section  can  expand  equally 
in  both  directions.  As  the  upper  sections  are  arranged 
to  break  joint  with  the  lower  sections,  it  will  be  apparent 
that  the  expanding  of  the  free  ends  of  the  sections  below 
each  upper  rail,  being  in  opposite  directions,  will  tend  to 
prevent  any  movement  of  the  upper  sections,  while  as 
each  section  B,  is  secured  immovably  at  one  end  to  the 
lower  section,  no  independent  creeping  of  the  upper  sec- 
tions can  take  place. 

It  is  claimed  for  this  form  of  rail  that  it  is  durable  and 
economical,  and  prevents  effectually  the  creeping  of  rails ; 
and  forms  a  continuous,  jointless  track,  thus  securing  a 
minimum  of  friction  and  no  "  hammering,"  while  all 
splices,  fish-joints,  and  shoes  are  done  away  with,  result- 
ing in  less  wear  and  tear  to  rolling-stock,  and  uniting 
increased  speed  with  safety  and  economy.  The  device  is 
now  controlled  by  R.  S.  Bevier,  of  Owensboro',  Ky.,  to 
whom  all  communications  should  be  addressed. 


Bellamy's  Spring-Cushioned,  Hoof-Expanding,  Frog- 
Pressure  Horse-Shoe. 


structed  on  scientific  principles,  so  as  to  distribute  the 
resistant  pressure  properly  ov^er  the  weight-bearing  sur- 
faces of  the  foot  and  strictly  maintain  its  natural  action 
and  form,  and  to  prevent  slipping  and  the  lateral  rolling 
of  the  foot,  which  so  often  causes  cutting  and  interfer- 
ence. Another  ver>'  important  object  is  to  allow  perfect 
knee  action,  and  yet  so  take  the  shock  of  concussion  as 
to  avoid  all  injury  to  foot  or  leg,  and  afford  positive  relief 
to  the  lame  or  tender-footed  horse,  and,  lastly,  to  provide 
for  the  natural  expansion  of  foot. 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  of  the 
bottom  of  shoe ;  Fig.  2  a  side  elevation,  and  Fig.  3  a  rear 
view  in  elevation. 

A  represents  the  web  of  the  shoe,  having  nail-holes  tr, 
and  curved  inwardly-projecting  ends  a'  a',  at  the  rear.  B 
represents  the  usual  toe-calk.  C  C  are  side-calks,  D  D 
the  heel-calks,  and  E  E  the  frog-calks.  In  front  of  the 
toe-calk  B,  is  projected  a  portion  fi,  of  metal,  to  contain  a 
nail-hole,  so  as  to  make  a  secure  fastening  where  the  shell 
of  foot  is  strongest  and  can  best  stand  the  lateral  as  well 
as  the  backward  strain  on  the  nail.    The  toe-calk  B,  is 


Luther  Hall  Bellamy,  of  Brockville,  Ontario,  Can.,  ' 

is  the  inventor  of  a  new  form  of  horse-shoe,  which  is  here-  j 

with  illustrated  and  described.     The  invention  provides  '< 
a  ready-made  horse-shoe  which  will  fully  care  for  all  the 
wants  of  foot,  preserve  the  natural  elasticity  of  the  frog 

and  heel,  remove  or  prevent  contraction  of  the  hoof,  and  j 

as  nearly  as  possible  resemble  the  tread  of  the  natural  | 

foot.     In  order  to  attain  these  objects  the  shoe  is  con-  1 
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UELLAMY's  SPRING-CLSHIGNED,    HOOF-EXPANDING,    KRCK;- 
PRESSURE   HORSE-SHOE.       ,, 

also  enlarged  at  d  b,  so  as  to  provide  for  the  greater  wear 
at  these  points  over  the  center,  and  thus  cause  them  to 
wear  off  in  a  horizontal  plane. 

;  The  side-calks  C  C,  are  rocking-calks,  located  on  the 
web  midway  between  the  usual  toe-calk  B,  and  heel-calks 
D  D,  while  the  calks  E  E,  on  the  inwardly-curved  rear 
ends  support  that  part  of  the  web  which  forms  the  spring- 
bearings  for  frog  and  cushion  for  foot.  It  will  thus  be 
seen  that  seven  bearings  for  the  web  are  provided,  namely, 
one  toe-bearing,  two  side-bearings,  two  frog-bearings,  and 
two  heel-bearings.  ,  •     ■■■:  ',  ■'-    • 

In  order  to  prevent  the  lateral  movement  of  foot,  and 
guard  against  interfering,  lessen  the  chances  of  stum- 
bling, and  obtain  a  forward  rocking  movement  of  foot  at 
each  step,  the  toe-calk  is  made  shorter  than  the  side-calks, 
so  as  to  form  a  slight  clearance  at  toe.  and  also  automati- 
cally adapt  the  tread  to  the  inequalities  of  road,  so  that 
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the  hard  pavement  may  feel  like  natural  ground;  and  in 
order  to  obtain  frog-pressure  the  frog-calks  are  made 
longer  than  the  adjacent  heel-calks,  so  as  first  to  come  in 
contact  with  road  or  pavement.  Thus  the  principal  bear- 
ing or  pressure  will  be  on  the  frog  and  side-calks  until 
the  full  weight  of  the  horse  causes  the  frog  to  yield  to  the 
springing  projections  E  E,  when  the  heel-calks  D  D,  will 
reach  the  pav'ement,  thus  bringing  the  lower  ends  of  the 


Fig.  2. 

Bellamy's  spring-cushioned,  hoof-expanding, 
pressure  horse-shoe. 


FROG- 


heel,  side,  and  frog-calks  in  the  same  horizontal  plane 
while  that  of  the  toe-calk  remains  in  a  higher  horizontal 
plane,  so  as  to  allow  for  the  rocking  movement  of  foot  at 
each  step,  which  not  only  provides  a  yielding  or  spring 
cushion  to*  imitate  nature  and  secure  the  frog-pressure 
necessary  for  health  of  foot,  but  also  maintains  the  natural 
level  of  foot,  prevents  the  side  and  forward  slip,  allows  for, 
the  natural  expansion  of  foot,  and  obtains  the  forward 


Fig.  3. 

Bellamy's  spring-cushioned,  hoof-expanding,  frog- 
pressure  HORSE-SHOE. 

rocking  movement  in  an  easy,  natural,  and  safe  way,  all 
tending  to  greatly  improve  the  knee  action  and  enable  the 
horse  to  travel  on  any  kind  of  road  with  the  greatest  pos- 
sible safety  and  comfort.         .     ■ 

It  is  claimed  by  the  inventor  that  this  device  provides  a 
very  light  and  durable  shoe,  which,  being  made  by  ma- 
chinery', gives  accuracy  of  foot-bearing,  fineness  of  finish, 
and  uniformity  of  shape ;  while  the  cramped  movement 
and  shortened  step  of  the  horse  resulting  from  the  con- 
tracted hoof  produced  by  the  ordinary  horse-shoe,  is 
entirely  obviated  by  this  improvement,  which  provides 
for  expansion  of  foot,  lengthens  the  step,  and  produces 
light  and  elastic  movement. 


Broun's  Means  for  Locking  Bolts. 


consists  in  a  set  of  lugs  or  projections  formed  on  one  sec- 
tion of  a  fish-plate  and  adapted  to  form  a  stop  for  the 
rotary  motion  of  the  bolt-head,  in  combination  with  a  set 
of  round  bolts,  whereby  the  tendency  of  the  bolt  to  turn 
will  be  increased,  and  the  lock  thereby  made  more 
effectual.  •  ;    |     • 

In  the  accompanying  cuts,  Fig.  i  is  a  view  in  side  ele- 
vation of  the  adjacent  ends  of  two  rails  secured  by  a  fish- 
plate and  bolts,  showing  the  improved  means  for  locking 
the  bolts  ;  Fig.  2  a  view  in  side  elevation  of  the  opposite 
side,  and  Fig.  3  shows  the  locking  section  of  the  fish-plate 
in  position  to  allow  the  bolts  to  turn.  |: 

A  A'  represent  the  adjacent  ends  of  two  consecutive 
rails.  B  represents  the  bolt-locking  section  of  the  fish- 
Dlate.  and  />  the  opposite  section  of  the  fish-plate.    The 


Nicholas  H.  Broun,  of  Mobile,  Ala.,  is  the  inventor 
of  an  improved  means  for  locking  bolts,  which  is  here- 
with illustrated  and  described.  The  object  of  the  inven- 
tion is  to  provide  means  for  effectually  locking  the  bolts, 
which  means  shall  at  the  same  time  be  inexpensive  and 
durable  ;  and  it  consists  in  a  series  of  lugs  or  projections 
formed  on  the  face  of  one  section  of  a  fish-plate,  so  located 
that  when  the  fish-plate  is  in  close  adjustment  on  the  rail 
the  angular  heads  of  the  bolts  will  rest  in  contact  with  the 
lugs  and  prevent  the  bolts  from  turning  and  fish-plate 
section  from  sliding.  It  further  consists  in  a  fish-plate 
having  one  section  provided  with  threaded  bolt-holes, 
and  the  opposite  section  provided  with  oblong  slots  for 
receiving  the  bolts,  and  lugs  or  projection  adapted  to 
slide  with  the  fish-plate  beneath  the  bolt-heads.     It  further 


BROUN  S  MEANS  FOR  LOCKING  BOLTS 


section  />,  is  provided  with  a  series  of  screw-threaded  per- 
forations f,  which  are  adapted  to  receive  the  threaded 
ends  of  th^  bolts  D.  The  section  B,  of  the  fish-plate  is 
provided  with  a  series  of  oblong  slots  C,  corresponding  to 
the  threaded  perforations  i;  which  slots  are  sufficiently 
wide  to  admit  the  bolts  D.  and  long  enough  to  allow  the 
section  B,  to  slide  longitudinally  thereon  a  distance  equal 
to  about  half  the  diameter  of  one  of  the  bolt-heads  d. 
The  bolt-heads  {/,  are  preferably  square,  but  may  be  of 
other  angular  shapes,  if  found  desirable.  The  section  B, 
is  further  provided  with  a  series  of  lugs  or  projections  E, 
located  below  and  to  one  side  of  the  slots  C.  The  projec- 
tions E,  are  located  on  the  left-hand  side  of  the  slots,  or 
on  that  side  toward  which  the  upper  portions  of  the  bolt- 
heads  turn  in  unscrewing.  The  upper  faces  of  the  pro- 
jections E,  are  level,  and  are  located  a  distance  below  the 
centers  of  the  slots  C,  equal  to  the  distance  from  the 


Fig.  2. 

'broun's*means  eor  locking  bolts. 

center  of  one  of  the  bolt-heads  to  the  middle  of  one  of 
the  sides  of  the  bolt-head.  When  the  section  B,  is  slid 
toward  the  left,  with  the  bolts  in  the  extreme  right-hand 
ends  of  the  slots  C,  the  ends  of  the  projections  E,  will  be 
far  enough  from  the  bolt-heads  to  admit  of  the  free  use  of 
a  wrench,  and  in  this  position  the  bolts  may  be  screwed 
into  the  fish-plate  section  d.  When  the  bolts  are  screwed 
home  and  left  with  one  of  their  sides,  the  lowest  side, 
parallel  with  the  tread  of  the  rail,  or  with  the  face  of  its 
lug,  the  section  B,  may  be  driven  to  the  right,  sliding  the 
lugs  E,  beneath  the  bolt-heads  until  the  bolts  occupy  the 
extreme  left  of  the  slots  C.     It  will  be  observed  that  the 
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bolt-heads,  and  hence  the  bolts,  are  now  absolutely  locked 
'.gainst  a  rotary  motion  toward  the  left  as  long  as  the  lugs 
occupy  their  present  positions,  and  as  the  tendency  of  the 
bolts  is  constantly  to  turn  toward  the  left,  or  unscrew,  the 
ieft-hand  lower  corners  (/',  of  the  heads  will  impinge 
against  the  faces  of  the  lugs  E,  and  tend  to  hold  the  sec- 
tion B,  from  sliding  toward  the  left,  and,  in  case  there 
should  be  any  play  left  between  the  faces  of  the  lugs  and 
the  bolt-heads,  would  tend  to  slide  the  section  B,  toward 


Fig.  3.     . -^v-'-v,/ 
broun's  means  for  locking  bolts.  :: 

ihe  right.  It  is  evident  that  the  greater  the  tendency  of 
the  bolt  to  unscrew,  the  more  securely  will  the  section  B, 
be  locked  against  displacement.  To  enable  the  bolts  to 
have  a  stronger  tendency  to  unscrew,  they  are  made  round 
instead  of  angular. 

The  advantages  of  the  above-described  means  for  lock- 
ing the  bolts  consist  in  the  saving  of  loose  nuts  on  the 
ends  of  the"  bolts,  the  convenience  with  which  the  fish- 
plates are  adjusted  and  removed,  the  small  number  of 
parts  employed,  and  the  perfect  freedom  from  wear  on 
the  parts,  and  finally  the  absolutely  sure  and  permanent 
locking  of  the  bolts. 

The  device  is  now  controlled  by  the  inventor  and  by 
George  A.  Pearce,  of  Mobile,  Ala. 


Chapman's  Lifting-Jack. 


Thomas  L.  Chapman,  of  Richmond,  Va.,  is  the  inven- 
tor of  a  new  and  improved  form  of  lifting-jack,  which  is 
herewith  illustrated  and  described.  This  device  belongs 
to  that  class  denominated  "  lifting-jacks ;  "  and  the  novelty 
consists  in  the  peculiar  construction  of  the  device  in  its 
several  parts  and  in  the  device  as  a  whole,  all  as  will  now 
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ot'more  fully  set  out  and  explained,  reference  being  had 
to  the  accompanying  cuts. 

In  [the  accompanying  cuts,  Figs,  i  and  2  represent  ver- 
tical central  sections  of  the  present  invention. 

A  denotes  the  body  of  the  jack,  which  is  usually  of  a 
€-^eralIy  triangular  shape  from  top  to  bottom — that  is,  it 


is  larger  in  diameter  at  the  base  than  at  the  top.  Cen- 
trally through  the  upper  part  A',  of  the  body  is  the  screw- 
threaded  aperture  d,  in  which  the  screw  C,  is  moved,  and 
in  the  lower  part  of  the  body  is  the  chamber  F,  of  any 
desired  shape  or  size.  This  chamber  is  denominated  the 
"grease-chamber,"  because  it  is  filled  with  any  desired 
lubricant,  and  this  is  preferably  done  through  the  aper 
ture /,  in  its  base,  which  aperture  is  suitably  closed  by  a 
plug,  cover,  or  screw-cap  /',  or  the  filling-aperture  may  be 
at  the  side.  In  some  forms  of  construction  it  may  be 
found  desirable  to  fill  this  chamber  through  the  screw- 
hole  in  the  top,  the  chamber  being  otherwise  closed. 
Circumferentially  about  or  around  the  base  is  a  flange  u. 
on  which  the  jack  rests  ;  but  the  jack  may  be  so  made  as 
to  rest  on  a  flat  bottom,  the  under  side  of  the  bottom  of 
the  grease-chamber  bemg  recessed  or  counter-sunk  to 
take  the  screw-caper  cover  or  plug  of  the  filling-aperture. 
The  head  C,  of  the  screw  is  provided  with  the  usual 
apertures  c,  and  on  its  upper  end  there  is  the  usual  ?wive!- 
ing  head  D. 


'ig.  2. 
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The  operation  of  the  lifting-jack  is  as  follows  :  The 
grease-chamber  having  been  properly  filled  and  the  screw 
placed  in  its  hole  or  socket,  it  is  only  necessary  to  screw 
it  up  and  down  once  or  twice  to  thoroughly  lubricate  its 
entire  thread  and  the  socket,  and  if  at  any  time  it  is  neces- 
sary to  further  lubricate  the  screw-thread  or  socket  the 
operation  is  repeated  ;  but  generally  the  mere  use  of  the 
screw  will  keep  its  socket  and  the  whole  stem  suitably 
lubricated.  In  ordinary  construction  it  has  been  found 
very  difficult  to  keep  the  screw  of  a  lifting-jack  well  lubri- 
cated, so  as  to  be  in  good  working  order  for  any  consider- 
able time.  This  has  chiefly  happened  because  the  body 
of  the  jack  being  open  a  considerable  part  of  the  screw 
has  been  exposed  to  the  air.  Thus  in  cold  weather  the 
grease  would  harden,  in  hot  weather  it  would  run  off, 
and  in  dusty  weather  it  would  get  grimed.  In  addi- 
tion to  these  objections,  any  exposure  of  the  jack 
will  soon  cause  the  screw  to  rust ;  but  it  is  claimed  that 
in  the  present  device  all  these  difficulties  are  fully  ob- 
viated, and  the  screw  is  always  in  good  working  order. 
Nor  does  the  present  construction  add  in  any  perceptible 
manner  to  the  weight  or  cost  of  the  device,  wtrile  in  all 
details  of  use  it  is  adapted  to  every  purpose  required  of  a 
lifting-jack,  and  its  real  value  as  a  tool  or  implement  very 
greatly  increased. 

The  inventor  has  assigned  a  one-half  interest  in  his 
patent-rights  to  Clinton  Lloyd,  of  Williamsport,  Penn.,  to 
whom  all  communications  should  be  addressed. 
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Ingersoll's  Car-Coupling. 


Charles  M.  Ingersoll,  of  Summit  Hill,  Pa.,  is  the 
inventor  of  a  new  form  of  car-coupling,  the  construction 
and  operation  of  which  are  shown  in  the  accompanying 
cuts.  Fig.  I  is  a  side  elevation  of  one  of  the  car-couplings 
shown  uncoupled  ;  Fig.  2  a  plan  view  of  one  part  of  the 
same,  part  of  the  link  being  broken  away;  Fig.  3  a  front 
elevation  of  a  part  of  the  same ;  Fig.  4  a  sectional  side 
elevation  of  a  part  of  the  same,  and  Fig.  5  a  plan  view  of 
the  coupling  bar  or  link. 


of  the  latches  D,  with  their  lower  arms  resting  upon  the 
upper  sides  of  the  latches,  and  with  the  ends  of  thei; 
upper  arms  passing  through  the  upper  parts  of  the  keepers 
E,  and  bearing  against  the  bends  of  the  keepers.  With 
this  construction,  when  two  cars  are  run  together  the 
entering  end  of  the  coupling-bar  B,  strikes  against  tht 
convexed  forward  edge  of  the  projection  D',  and  raises  i' 
and  the  latch  D,  and  pin  C,  passes  in  beneath  the  lower 
ends  of  the  projection  and  pin  until  they  drop  through 
the  slot  in  the  coupling-bar  B.  The  coupling-bar  B,  is 
made  with  tapered  ends,  as  shown  in  Figs,  i  and  4,  and 


INGERSOLL  S   CAR-COUPLING 


A  represents  the  draw-heads,  the  mouths  of  which  are 
made  hopper-shaped,  as  shown  in  Figs.  3  and  4,  and  indi- 
cated in  dotted  lines  in  Fig.  i.  The  shanks  of  the  draw- 
heads  A,  are  slotted  longitudinally  and  horizontally,  to 
allow  the  ends  of  the  coupling-bar  B,  to  have  a  free  lateral 
movement,  and  the  height  of  the  slots  are  made  enough 
greater  than  the  thickness  of  the  coupling-bar  B,  to  allow 
the  ends  of  the  coupling-bar  B,  to  have  the  necessary 
vertical  play.  C  are  the  coupling-pins,  which  pass  down 
through  holes  in  the  shanks  of  the  draw-heads  A,  and 
through  slots  in  the  end  parts  ot  the  coupling-bar  B.  The 
upper  ends  of  the  coupling-pins  C,  are  pivoted  to  latches 
D,  at  a  little  distance  from  their  rear  ends,  so  that  the 
pins  will  be  raised  and  lowered  by  the  up  and  down  move- 
ments of  the  latches.  The  latches  D,  are  pivoted  at  their 
rear  ends  to  lugs  formed  upon  or  secured  to  the  upper 
sides  of  the  shanks  of  the  draw-heads  A,  and  their  forward 


Fig   2. 
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INGERSOLL  S   CAR-COUPLING. 

ends  extend  nearly  to  the  forward  ends  of  the  draw-heads. 
Upon  the  lower  sides  of  the  forward  ends  of  the  latches 
D,  are  formed  downward  projections  D',  the  inner  edges 
of  which  are  concaved,  and  their  outer  edges  are  convexed, 
giving  to  the  projections  a  hook  form,  as  shown  in  Figs. 
I  and  4. 

The  projections  D',  of  the  latches  D,  work  in  slots  in 
the  upper  and  lower  parts  of  the  draw-heads  A,  and  the 
latches  D,  are  made  to  move  up  and  down  in  vertical 
planes  by  keepers  E,  attached  to  the  upper  sides  of  the 
draw-heads,  and  are  held  down  by  V-shaped  springs  F, 
which  are  secured  at  or  near  their  angles  to  the  rear  parts 


the  ends  are  made  solid  for  such  a  distance  that  the  ends 
of  the  projections  D',  will  rest  upon  the  ends  until  the 
ends  have  passed  beneath  the  lower  ends  of  the  coupling- 
pins  C,  which  then  rest  upon  the  solid  ends  until  they 
slide  off  into  the  slots  of  the  coupling-bars,  and  the  cars 
are  coupled,  the  draft-strain  coming  wholly  upon  the 
coupling-pins  C. 

The  center  of  the  coupling-bar  B,  is  made  solid,  to  give 
it  the  necessary  strength,  and  the  middle  part  of  the  bar 
is  widened  and  has  the  ends  of  the  widened  part  beveled, 
to  correspond  with  the  flare  of  the  mouths  of  the  draw- 
heads,  so  that  the  distance  to  which  the  coupling-bar 


Fig.  3- 


INGERSOLL  S   CAR-COUPLING. 

enters  the  draw-heads  will  be  limited  by  the  widened  part 
of  the  coupling-bar  coming  in  contact  with  the  inner  sur- 
face of  the  draw-heads.  Upon  the  pivoted  rear  end  of 
each  latch  D,  can  be  formed,  or  to  it  can  be  rigidly  at- 
tached, an  arm  G,  to  serve  as  a  foot-lever  for  raising  the 
latch  D,  to  uncouple  the  cars,  or  an  arm  H,  to  receive  a 
chain  connected  with  a  lever  pivoted  to  the  front  of  the 
car-body ;  or  to  the  forward  end  of  the  latch  D,  can  be 
pivoted  the  forward  end  of  a  lever  I,  the  middle  part  of 
which  is  pivoted  to  a  standard  J,  attached  to  the  shank  of 
the  draw-head  ;  or  to  the  forward  end  of  the  latch  D,  can 
be  attached  an  eyebolt  K,  to  receive  a  chain  connected 
with  the  top  of  the  car-body,  or  to  serve  as  a  handle  for 
raising  the  latch  and  uncoupling  the  cars. 

A  hole  L,  is  formed  through  the  forward  part  of  each 


-'v.r      .rA  -  -.'. 


^       ■     ^  ''•■ 


AMERICAN    RAILROAD    JOURNAL. 


27 


draw-head  A,  to  receive  an  ordinary  coupling-pin  M,  when 
it  is  necessary  to  couple  a  car  provided  with  the  improved 
coupling  with  a  car  provided  with  the  ordinary  pin-and- 
link  coupling.  The  coupling-pin  M,  is  connected  with 
the  draw-head  A,  by  a  short  chain  N,  so  that  it  cannot  be 
lost,  and  when  not  required  for  use  is  inserted  in  keepers 
O,  attached  to  the  side  of  the  draw-head  A. 


;       ;v    ;■  ^       INGERSOLL'S   CAR-COUPLING. 

When  it  is  desired  that  cars  may  be  run  together  with- 
out coupling,  the  latch  D,  and  pin  C,  are  secured  in  a 
raised  position  by  a  pin  P,  inserted  in  a  hole  formed  in 
the  keeper  E.  This  pin  P,  is  connected  with  the  draw- 
head  A.  by  a  short  chain  Q,  to  keep  it  from  being  lost, 
and  when  not  required  for  use  is  inserted  in  keepers  R, 
attached  to  the  side  of  the  draw-head  A.  ■ 


.     INGERSOI.LSCAR-COUPLING. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
simple,  durable,  and  inexpensive,  and  not  liable  to  derange- 
ment. It  will  couple  automatically  irrespective  of  the 
speed  of  the  cars  in  coming  together,  and  on  curves  or 
grades.  The  moment  cars  are  uncoupled  the  device 
assumes  the  position  to  couple  again  automatically  with- 
out readjustment  of  its  parts,  and  will  never  accidentally 

uncouple. 

♦ 

'Morse's  Nut-Lock.    '  •  "        1 


James  F.  M.  Morse,  of  Evansville,  Ind.,  is  the  inventor 
of  an  improved  form  of  nut-lock,  which  is  herewith  illus- 
trated and  described.  A  chief  object  of  the  device  is  to 
provide  a  nut-lock  that  will  admit  of  the  frequent  adjust- 
ment of  the  nut  without  injury  to  the  lock. 

In  the  accompanying  cuts,  Fig.  i  represents  a  side  ele- 
vation of  a  bolt  and  nut  with  the  nut-lock  attached  ;  Fig. 
2  an  end  view  of  the  same  ;  Fig.  3  a  central  longitudinal 
section  at  a  right  angle  to  Fig.  i ;  Fig.  4  a  view  in  per- 
spective of  the  parts  of  the  lock  separated,  and  Figs.  5 
and  6  represent  modifications  of  the  device. 

A  short  portion  d,  of  the  outer  end  of  the  bolt  is  re- 
duced and  made  angular  in  section,  f  is  a  washer  adapted 
to  pass  over  the  bolt  and  to  embrace  the  nut  on  two  sides. 
^  is  a  flat  plate  having  a  central  perforation/,  correspond- 
ing in  size  and  outline  to  the  angular  portion  d,  of  the 
bolt,  and  adapted  to  interlock  with  the  projecting  ends 
of  the  washer  £^.  In  Figs,  i,  2,  3  and  4  the  washer  c,  is 
provided  with  arms  e  and  /,  which  lie  normally  close 
^    along  two  opposite  sides  of  the  nut  ^,  and  project  out- 


ward beyond  the  face  of  the  nut.  These  projecting  ends 
of  arms  ^  and  /,  are  notched  on  each  edge,  so  as  to  form 
T-shaped  heads,  which  pass  through  corresponding  slots 
//  and  /,  in  the  plate  d,  and  engage  the  pla  .e  on  the  out- 
side..  -  - 


y~^ 


Fig.  I. 


Pig.  2. 


MORSE  S   NUT-LOCK. 


In  operation,  the  nut  is  placed  between  the  arms  of  the 
washer  c,  and  is  then  screwed  onto  the  bolt,  the  washer 
turning  with  the  nut.  When  the  nut  has  been  screwed 
down  sufficiently,  the  plate  d,  is  slipped  over  the  project- 


Fig.  3. 

morse's  nut-lock. 


ing  ends  of  the  arms  e  and  /,  and  the  squared  portion  d, 
of  the  bolt,  the  arms  being  forced  slightly  apart,  so  as  to 
enter  the  wider  portion  of  the  slots  in  the  plate,  and  then 
springing  toward  each  other  into  the  narrower  portion  of 


V  morses  nut-lock. 

the  slots  when  the  plate  has  reached  the  notched  portion 
of  the  arms.  The  nut  is  thus  held  in  position  by  the  en- 
gagement of  the  arms  with  the  plate,  which  is  held  in  a 
fixed  relation  with  the  bolt  by  the  engagement  of  its  cen- 
tral hole  J,  with  the  squared  portion  of  the  bolt.    When 


^ 
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the  nut  is  to  be  again  turned,  it  is  only  necessary  to  re- 
lease the  hold  of  the  arms  upon  the  plate  <f.  when  the 
plate  may  be  removed. 

In  the  modification  of  the  device  as  shown  in  Fig.  5, 
the  ends  of  the  arms  e  and  /,  instead  of  being  notched  to 
engage  with  the  plate  (/.  are  simply  bent  outward,  as 
shown,  thus  retaining  the  plate  on  the  bolt.     In  Fig.  6 


MORSES   NUT-LOCK. 

the  plate  (f,  is  shown  as  formed  integral  with  one  of  the 
arms  of  the  washer  r,  and  interlocked  with  the  other  arm. 
In  this  case,  when  the  nut  is  to  be  turned,  the  plate  is 
bent  outward,  as  indicated  by  dotted  lines. 

This  device  is  claimed   by  the  inventor  to  provide  a 
simple,  durable,  inexpensive  and  reliable  nut-lock. 


Peet's  Ticket-Holder. 


Warren  L.  Peet,  of  Maple  Rapids,  Mich.,  is  the  in- 
ventor of  a  new  and  improved  form  of  ticket-holder, 
which  is  herewith  illustrated  and  described.  This  inven- 
tion relates  to  ticket-holders,  and  has  for  its  object  to 
provide  a  simple  and  convenient  form  of  ticket-holders 
for  railway-cars. 


■      :  Fijf,  I. 

peet's    IICKET-UOLDER. 

In  the  accompanying  cut.s,  Fig.  i   is  a  front  view,  and 
Fig.  2  a  plan  view  of  the  device. 

-  In  carrying  out  the  invention  a  main  or  back  plate  A. 
is  provided,  the  opposite  side  edges  of  which  are  bent 
slightly,  forming  tlanges  B,  as  most  clearly  shown  in  Fig. 
2.     The  ticket-support    is  formed  with   the  wings  C  C, 


preferably  bent  from  a  single  plate  of  perforated  metal,  or 
suitable  open-work,  as  shown  in  Fig.  i,  into  the  triangular 
form  (more  clearly  shown  in  Fig.  2)  and  having  its  edge: 
placed  against  the  flanges  B,  and  soldered  or  otherwise 
suitably  secured  thereto.  In  use  the  back-plate  issecure'^; 
to  the  inside  of  the  car,  and  the  wings  C  C,  face  in 
different  directions,  as  shown.  Strips  D  D,  of  crimpec 
metal,  are  secured  at  each  end  to  the  ticket-holder,  and 
in  horizontal  lines  near  the  upper  and  lower  ends  thereof 
These  strips  D,  extend  from  the  joint  of  one  wing  with 
the  main  plate  to  the  joint  of  the  other  wing  therewith,  a? 
shown.  Vertical  strips  E,  are  also  provided,  arranged  one 
midway  the  sides  of  each  wing.  Each  of  the  strips  E,  is 
secured  to  its  respective  wing  in  such  manner  that  its 
central  portion  is  bulged  sufficiently  out  from  the  wing. 

A  ticket-holder  is  supplied  to  each  seat  of  the  car.  and 
arranged  so  that  they  may  be  conveniently  seen  by  the 
conductor  at  all  times.  By  crimping  the  strips  D,  and 
attaching  them  to  opposite  edges  of  the  wings,  sufficient 


Fie-.  2. 

peet's   TICKET-HOLDER. 

play  may  be  had  for  the  insertion  of  the  vertical  strips  E, 
which  may  or  may  not  be  of  spring  metal,  and  for  the  in- 
sertion of  the  tickets  between  the  wings  and  the  strips, 
the  folds  of  the  strip  expanding  to  allow  it  to  accommo- 
date itself  to  the  bulk  of  the  tickets.  As  the  strips  E, 
which  may  be  of  any  desired  number  not  exceeding  the 
number  of  folds  in  the  strip  D,  are  held  between  the  folds 
of  the  latter,  they  are  caused  to  retain  their  relative  posi- 
tions, and  prevented  from  having  any  lateral  movement. 
The  strips  E,  being  bulged,  afford  an  easy  means  of  grasp- 
ing the  same  when  it  is  desired  to  insert  a  ticket  between 
them  and  the  wings.  Furthermore,  this  bulge  prevents 
the  slipping  or  vertical  displacement  of  the  strips,  as  will 
be  readily  understood  from  Fig.  i. 

It  is  claimed  for  this  invention  that  it  is  simple  in  con- 
struction, and  may  be  made  at  slight  cost.  By  its  use 
the  passenger  may  at  all  times  have  his  ticket  or  check 
in  view,  and  the  inconvenience  of  being  repeatedly  asked 
to  exhibit  same  is  obviated. 


Muddiman's  Hose-Coupling. 


Charles  A.  Muddiman,  of  Washington,  D.  C,  is  the 
inventor  of  a  new  form  of  hose-coupling,  which  is  here- 
with illustrated  and  described.  The  object  of  the  inven- 
tion is  to  enable  a  joint  to  be  easily  and  quickly  made 
between  sections  of  a  hose,  or  between  a  hose  and  a  plug ; 
and  to  this  end  consists  in  the  construction  and  combina- 
tion of  parts,  substantially  as  and  for  the  purpose  herein- 
after shown.  i        - 

In  the  use  of  hose  for  liquids  it  has  heretofore  been 
customary,  in  connecting  two  pieces  together,  or  when 
connecting  the  hose  with  a  plug,  to  employ  couplings 
having  square  abutting  ends,  and  to  depend  upon  an 
elastic  washer  placed  between  the  same  for  the  production 
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of  a  joint ;  but  such  means  have  proved  defective,  especi- 
ally in  connection  with  hose  employed  for  watering  lawns, 
sprinkling  streets,  etc.,  which  is  usually  manipulated  by 
inexperienced  persons.      ■■\^'':'y-/^^^':'--- -•'■/:  -.j^..  ■:>':■,',. -j^/- 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  the  parts  of  the  coupling  separated  from  each  other ; 
Fig.  2  is  a  like  view  of  the  same  united  ;  Fig.  3  is  a  central 
longitudinal  section  of  the  coupling  ;  Fig.  4  is  a  perspect 
ive  view  of  a  supplemental  plug  for  use  upon  the  plug  of 
an  ordinary  street-washer  or  hydrant,  and  Fig.  5  is  verti- 
cal central  section  of  the  sAme.       ■  '■ 

In  the  carrying  of  the  invention  into  practice  a  thimble 
A,  having  the  usual  grooved  periphery  is  inserted  into  the 
end  of  a  hose  B,  and  confined  therein  by  wire  C,  wound 
around  the  exterior  of  said  hose,  or  by  any  other  means 
ordinarily  employed.  The  projecting  end  a,  of  the  thimble 
A,  has  a  general  bell  shape,  and  within  its  interior  is  pro- 
vided with  a  conical  face  a',  that  at  its  irmer  end  is  merged 
in  the  axial   opening  a'^,  of  the  sleeve.     The  opposite 


Fig.  I.  Fig.  2.        V   Fiff- 3- 

muddiman's  hose-coupling. 

thimble,  or  if  part  of  a  hydrant,  the  plug  D,  has  a  conical 
face  </,  formed  upon  its  end,  which  face  corresponds  to 
and  is  adapted  to  fit  within  the  conical  face  a',  whereby 
the  axial  opening  d',  within  the  \}\u<^  will  be  caused  to 
coincide  with  and  form  a  continuation  of  the  opening  a^. 
The  periphery  of  the  plug  D,  is  somewhat  larger  in  diam- 
eter than  the  end  of  the  thimble  A,  and  is  provided  with 
a  screw-thread  d\  and  over  the  same  is  fitted  a  sleeve  E, 
which  is  threaded  interiorily.  Said  sleeve  is  swiveled 
upon  the  thimble  A,  in  the  usual  way,  the  latter  being 
provided  at  its  end  with  a  radially  outward  projecting 
flange  a^,  that  is  engaged  by  a  radially  inward  projecting 
flange  e,  which  is  formed  at  the  upper  end  of  the  sleeve. 
If.  now,  the  hollow  conical  end  of  the  thimble  A,  is  placed 
over  or  upon  the  conical  end  of  the  plug  D,  and  the  sleeve 
E,  screwed  down  around  the  latter,  the  parts  will  be 
firmly  bound  together,  and  their  bearing-faces  a'  and  t/. 
will  be  held  in  contact. 

In  order  that  a  tight  joint  may  be  formed  between  the 
thimble  A,  and  plug  D,  a  rubber  washer  F,  is  placed  be- 
tween the  faces  a'  and  ^/,  which  conforms  to  the  shape  of 


the  faces,  and  by  the  action  of  the  sleeve  E,  is  compressed 
between  the  same.  To  prevent  displacement  and  loss  of 
the  washer  F.  it  is  loosely  attached  to  the  thimble  A.  by 
means  of  a  rib  /,  that  is  formed  upon  the  peripher)'  at  the 
upper  end  of  the  washer,  and  fits  into  a  corrresponding 
circumferential  recess  a*,  which  is  provided  within  the 
axial  opening  a',  of  the  thimble.  Thus  constructed,  the 
washer  may  be  readily  placed  in  or  removed  from  p>osition 
when  desired,  as  its  enlarged  part  is  easily  compressed 
while  passing  through  the  neck  of  the  recess  a*  ;  but  the 
connection  between  the  parts  issuflficient  to  prevent  their 
accidental  separation  during  any  ordinary  use  of  the  hose. 


J  Pig- 4.  •  «^Fig.5-    . 

muddiman's   HOSE-COUPLING. 

It  will  be  seen  that,  if  desired,  the  elastic  washer  F,  may  be 
readily  attached  to  the  plug  D.  instead  of  the  thimble  A. 
for  which  purpose  it  will  only  be  necessary  to  provide  a 
rib  at  the  lower  end  upon  the  inner  side  of  the  washer 
and  a  corresponding  groove  within  the  periphery  of  the 

plug.  .:.;..■.-■.-'  ;'-;;^-^--;:'..:;--.  vi-."  ■■.■■•.'- -  :■•.■- 
For  use  with  an  ordinary  street-washer,  a  supplemental 
plug  D',  as  shown  in  Figs.  4  and  5,  is  employed,  which  is 
like  the  plug  D,  before  described,  except  that  instead  of 
the  grooved  lower  end  for  insertion  within  a  hose  the 
plug  D',  has  within  its  lower  portion  a  threaded  interior 
d^,  that  is  adapted  to  fit  over  the  plug  of  such  street- 
washer.  The  plug  D',  after  having  been  placed  in  posi- 
tion, need  not  be  removed  with  the  hose. 

It  claimed  for  this  form  of  hose-coupling  that  it  is 
simple,  effective,  and  economical,  and  is  equally  well 
adapted  for  use  in  connection  with  either  steam,  air,  oil, 

or  water.  '■■       ;•  • 

'- '■ — ♦ '- 

Chandler's  Dressing-Closet  for  Sleeping-Cars. 

Adoniram  J.  Chandler,  of  Cincinnati,  Ohio,  is  the  in- 
ventor of  an  improved  and  novel  form  of  dressing-closet 
adapted  for  use  in  sleeping-cars,  which  is  herewith  illus- 
trated and  described.  The  object  of  the  invention  is  to 
provide  a  shelter  or  screen  for  use  upon  sleeping-cars  of 


:'  ■'    Fig.  I.  :•  -'i ■•;:/_■■  -'y-      ■' 

chandler's  uressln'g-closet  for  sleeping-cars. 

the  Pullman  model,  whereby  the  occupants  may  stand 
upright  in  the  aisle  and  dress  without  being  within  sight 
of  other  passengers;  and  the  invention  consists  of  a  sup- 
porting-frame carrying  curtains,  said  frame  being  so  ar- 
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ranged  that  it  may  readily  be  attached  to  or  disconnected 
from  the  curtain-rail  of  the  car.  and  of  certain  details  of 
construction  and  combination  of  parts,  to  be  hereinafter 
described,  and  specifically  pointed  out. 

In  the  accompanying  cuts.  Fig.  i  is  a  vertical  cross- 
sectional  view  of  the  body  of  a  sleeping-car,  representing 
the  dressing-closet  as  applied  thereto ;  Fig.  2  a  perspective 
view  representing  a  portion  of  a  section  with  the  closet  in 
position  for  use,  and  Fig.  3  a  similar  view  representing 
the  frame  as  detached  or  unlocked  from  the  curtain-rail 
across  the  aisle  from  the  entrance  to  the  closet. 


Fig.  2. 

chandler's   DRESSING-CLOSET   FOR   SLEEPING-CARS. 

Referring  now  to  the  construction  shown  in  Fig.  i,  A 
A'  represent  the  lower,  and  B  B'  the  upper  berths  of  an 
ordinar}'  sleeping-car,  before  which  the  usual  curtains  are 
hung  from  the  rails  a  a'.  In  the  ordinary  and  usual  form 
of  construction  it  is  very  difficult  for  passengers  to  dress 
and  undress  without  exposing  themselves  to  the  view  of 
their  fellow  trav^elers,  as  the  dressing  must  be  done  in  the 
ojjen  aisle  dr  in  the  berth,  which,  as  is  well  known,  is  very 
inconvenient. 

The  closet  consists  of  a  curtain  D,  of  any  proper  material, 
that  is  secured  to  the  rods  C,  as  shown  in  Fig.  2,  and  pro- 
vided with  hooks  e  e,  and  hooks  e  e,  being  at  the  ends  of 
the  rods  and  arranged  so  that  they  may  be  caught  upon 
the  curtain-rail  a',  that  is  above  the  section  containing 
the  travelers  who  wish  to  use  the  closet.  When  placed 
as  described,  the  opening  d,  will  be  sufficient  to  allow  a 
person  to  enter  the  closet,  but,  being  toward  the  vacated 
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Fig.  3. 

chandler's    DRESSING-CLOSET    FOR   SLEEPING-CARS. 

berth,  will   not  interfere  with  the  seclusion  thereof,  and 
after  the  sections  are  made  up  the  closet  may  be  suspended 

from  rail  a',  as  shown  in  Fig.  3. 

Instead  of  a  rod  c,  the  top  of  the  closet  might  be  made 
from  a  circular  board  provided  with  hooks  arranged  so  as 
to  correspend  relatively  with  the  hooks  e  e.  During  the 
day  the  closet  may  be  taken  down  and  packed  away  with 
the  mattresses. 

It  is  claimed  for  this  form  of  dressing-closet  that  it  is 
simple,  and  inexpensive  of  construction,  and  effects  a  far 


more  comfortable  opportunity  of  dressing  in  transit  than 
any  method  hitherto  used,  as  it  supplies  each  section 
with  a  practically  distinct  and  separate  dressing-room. 
The  patent  is  under  the  sole  control  of  the  inventor,  to 
whom  all  communications  should  be  addressed. 


Desmond's  Injector. 


The  object  of  the  above  invention,  which  is  herewith 
illustrated  and  described,  is  to  construct  a  new  form  of 
lifting  injector  composed  of  fewer  parts,  and  of  a  simpler 
construction  than  any  heretofore  devised. 

In  the  accompanying  cuts.  Fig.  i  is  a  vertical  central 
longitudinal  section  of  the  injector,  and  Fig.  3  a  cross- 
section  on  the  line  jr  jr  in  Fig.  i.  ,-.  j  - 
•  A  is  the  tubular  main  casting  or  shell  of  the  injector. 
This  is  provided  with  inlet  and  discharge  openings  at  the 
ends,  and  has  the  lateral  branches  B  and  C.  D  is  a  suit- 
able coupling  by  means  of  which  the  steam-pipe  which 
conveys  the  steam  from  the  boiler  is  connected  to  the 
inlet-opening  of  the  shell.  E  is  a  hollow  screw-plug  se- 
cured in  the  discharge-opening  of  the  shell  A,  and  forms 
a  discharge-chamber  P.     F  is  another  suitable  coupling. 


F>g- 1-  Fig.  2. 

Desmond's  injector. 

by  means  of  which  the  discharge  en^of  the  hollow  screw- 
plug  E,  is  connected  to  the  fced-pipeT^hich  conveys  the 
feed-water  into  the  boiler.  The  lateral  branch  B,  forms 
the  inlet-opening  for  the  supply-water,  and  connects  with 
the  water-supply  pipe  to  the  well.  The  lateral  branch  C, 
forms  a  chamber  and  seat  for  the  overflow-valve  G,  and  is 
provided  with  the  outflow  H,  for  the  overflow.  I  is  the 
steam-nozzle,  removably  secured  in  the  inlet-opening  of 
the  shell.  J  is  a  diaphragm-plate  formed  integrally  with 
the  shell  A.  It  divides  the  chamber  K,  which  communi- 
cates with  the  water-supply  from  the  overflow-chamber 
L,  which  communicates  with  the  overflow-outlet  H,  when- 
ever the  overflow-valve  G,  is  raised  off  its  seat.  M  is  the 
combining-tube,  and  N  is  the  discharge  tube.  These 
tubes  are  combined  into  one  pfece  O,  of  cylindrical  form, 
provided  with  necks  a  and  b,  at  the  ends. 

The  diaphragm-plate  J,  is  provided  with  a  central  open- 
ing, into  which  the  neck  a,  of  the  tube  O,  is  fitted,  so  as 
to  make  the  forward  end  of  the  combining-tube  project 
slightly  within  the  chamber  K,  and  in  proximity  to  and 
directly  opposite  and  in  line  with  the  discharge  end  of 
the  steam-nozzle.  The  neck  b,  of  the  tube  O,  is  fitted 
into  a  corresponding  opening  of  the  flange-bushing  d, 
which  latter  is  formed  at  the  inner  end  of  the  screw-plug 
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E,  and  packing  ^,  may  be  used  to  form  a  tight  joint.  The 
cylindrical  tube  O,  forms  a  dividing-wall  between  the  an- 
nular overflow-chamber  L,  and  between  the  combining- 
tube  M,  and  delivery-tube  N,  through  which  the  following 
passages  are  provided.  Near  the  base  of  the  combining- 
tube  M,  communication  is  established  between  the  interior 
of  the  combining-tube  and  the  overflow-chamber  L,  by 
means  of  a  series  of  radial  holes  R,  formed  through  the 
wall  of  the  combining-tube  as  near  its  base  as  practicable. 
S  is  an  overflow-passage  formed  through  the  wall  of  the 
tube  O,  and  affording  communication  between  the  over- 
flow-chamber L,  and  the  throat  e,  which  forms  the  inter- 
mediate connection  between  the  combining-tube  and 
discharge-tube.  •;       :.  '7;  ;;',•>; 

The  operation  of  the  injector  rs  as  follows :  Steam  being 
at  once  fully  admitted  into  the  injector  it  will  quickly 
force  its  way  through  the  steam-nozzle  into  the  combin- 
ing-tube and  from  there  through  the  passages  R,  into  the 
overflow-chamber,  and  after  raising  the  valve  G,  out  into 
the  air  through  the  opening  H.  As  Jthere  is  an  ample  and 
free  exit  for  the  steam  which  passes  through  the  steam- 
nozzle  into  the  combining-tube,  there  will  be  a  strong 
aspiration  into  the  combining-tube  and  the  water  in  the 
supply-pipe  will  be  raised.  If  the  distance  is  within  the 
ordinary  limit,  the  water  will  be  raised  into  the  water- 
chamber  K,  and  from  there  be  drawn  through  the  com- 
bining-tube intothe  overflow-chamber,  and  escape  through 
the  opening  H.  As  the  velocity  of  the  water  in  the  com- 
bining-tube increases,  the  port  S,  in  affording  further 
relief,  will  throw  the  whole  combining-tube  into  operation 
until  the  velocity  of  the  water  becomes  sufficient  to  force 
it  against  the  boiler-pressure,  when  the  over-flow  ceases, 
and  the  valve  G,  will  close  under  the  action  of  the  vacuum 
created.        ■%;-  /-,/,■■■  ,p  :.' :;/ ";;■•';;'■'■"■  v;  ■■:;■-::-.:  ■:;-'.-:'  ^;1 -,.-'■■.'-.  \o:',-. 

It  is  claimed  for  this  invention  that  it  is  simple  in  con- 
struction, and  can  be  readily  and  inexpensively  manu- 
factured. It  it  also  claimed  that  it  will  keep  its  priming 
much  longer  than  a  more  complicated  device  of  the  same 
character,  and  is  adapted  to  use  on  all  kinds  of  engines, 
especially  traction  and  marine,  where  subject  to  severe 
jarring,  there  being  no  moving  parts  to  get  out  of  order. 

At  a  recent  test  ordered  by  the  United  States  Govern- 
ment at  the  Norfolk  Navy  Yard,  a  report  was  signed  by 
S.  D.  Hibbert,  chief  engineer,  and  others  speaking  in  high 
terms  of  the  results  of  31  days  trial  of  this  injector. 

The  device  is  now  known  as  the  Michigan  Automatic 
Injector,  and  is  entirely  controlled  by  Roe  Stephens,  of 
Detroit,  Mich.,  to  whom  the  patent-rights  have  been 
assigned. 

♦ '  ■■- 

Gabel's  Qar-Coupling.        ,  - 


Alfred  N.  Gabel,  Jr.  and  Arthur  L.  Gabel,  of 
Onarga,  Illinois,  are  the  inventors  of  a  new  and  improved 
form  of  car-coupling,  which  is  herewith  illustrated  and  de- 
scribed. The  invention  relates  to  an  improvement  in  car- 
couplings,  and  it  consists  in  the  certain  peculiarities  of 
the  construction  and  arrangement  of  the  same,  as  are  fully 
described  below. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  the  coupling  applied  to  a  car,  and  Fig.  2  a  longitudinal 
vertical  section  of  the  same. 

a  represents  a  car,  and  a'  the  draw-bar,  both  of  which 


are  of  ordinary  and  well-known  forms.  In  the  draw-bar 
is  pivoted  a  hook  b,  for  engaging  the  link,  the  rear  end  of 
which  is  extended  beyond  the  pivot  and  rests  upon  a 
spring  b' ,  which  acts  to  throw  the  hook  down  and  retain 
it  in  place,  as  shown.  The  forward  end  of  the  hook-arm 
is  formed  with  shoulders  b-,  which  fit  into  recesses  b*,  of 


Fig.  1.      -  - 
gabel's  car-coupling. 


X 


the  draw-head,  and  the  point  of  this  hook  is  formed  with 
small  notches  c,  which  rest  upon  and  receive  the  edge  of 
the  recess  or  hole  c',  in  the  bottom  of  the  draw-head,  and 
effectually  prevent  any  twisting  of  the  hook  under  the 
action  of  the  link.  The  forward  side  of  the  hook  is 
rounded  or  beveled  off  to  admit  of  the  link  c^ ,  easily  lift- 
ing the  hook  as  it  passes  in,  and  in  rear  of  the  hook  the 
draw-head  is  cast  or  formed  with  an  abutment  d,  to  pre- 


Fig.  2. 

■■■:.:     •         gabel's  car-coupling. 

vent  the  link  going  too  far  back.  A  chain  e,  is  attached 
to  the  upper  side  of  the  hook  and  led  to  the  end  of  a 
lever/,  pivoted  on  the  car-body  within  easy  reach  from 
the  side,  so  that  the  operator  need  not  pass  between  the 
cars  and  run  any  risk  of  accident.  A  second  chain  e' ,  is 
attached  to  the  lever  and  extended  to  the  roof  of  the  car, 
to  permit  the  coupling  to  be  operated  from  that  point.  It 
will  be  seen  that  the  link  automatically  lifts  the  hook  as 
it  enters,  and  it  drops  back  by  the  action  of  the  spring  to 
couple  the  cars. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
simple,  durable,  and  economical,  and  may  be  readily  at- 
tached to  any  draw-head. 


Neary's  Process  for  Renovating^  Car-Seats,  Etc. 


George  F.  Neary,  of  Brooklyn,  N.  Y.,  is  the  inventor 
of  a  new  process  for  renovating  car-seats  and  furniture, 
and  upholstery  of  all  kinds  on  railway  and  street-railway 
cars,  steamships  and  hotels,  and  all  public  buildings.  By 
this  process  the  furniture  need  'not  be  removed,  and  the 
renovation  can  be  completed  in  two  days.  Plushes,  silks, 
satins,  carpets,  and  fabrics  of  all  kinds,  as  well  as  leather 
and  all  forms  of  seat-coverings,  can  be  restored  to  their 
original  color  and  freshness,  no  matter  how  faded  and 
stained,  and  without  the  slightest  injury  to  the  texture  of 
the  goods.  It  is  claimed  that  a  railway-car  can  be  reno- 
vated and  put  in  thorough  order,  and  made  in  everj'  way 
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as  good  as  new  ;it  less  than  one-tenth  the  expense  of  re- 
upholstering. 

Railway-cars  have  been  renovated  by  this  process  on 
the  Pennsylvania,  the  Long  Island,  the  New  York,  New 
Haven  and  Hartford,  and  other  railways,  with  entire  satis- 
faction, and  a  number  of  ocean  steamers,  including  the 
O'/k  0/  Richmond,  City  of  Berlin,  and  others,  have  also 
been  renovated,  and  the  work  has  received  the  endorse- 
ment of  the  officers  of  the  vessels,  including  the  Clyde 
Steamship  Company,  to  whom  the  process  has  given  entire 
satisfaction. 

The  process  is  now  entirely  controlled  by  the  Oriental 
Restoring  and  Renovating  Company,  of  132  Broadway, 
New  York  City. 


Patterson's  Automatic  Railway-Gate. 


James  K.  Patterson,  of  Crete,  Nebraska,  is  the  inven- 
tor of  a  new  form  of  railway-gate,  the  construction  and 
operation  of  which  is  herewith  illustrated  and  described. 
The  gate  is  designed  to  fall  across  the  track  at  crossings 
in  order  to  prevent  cattle  from  straying  on  the  lines,  and 
should  be  a  useful  device  especially  in  those  sections 
where  stock  roams  at  large. 

The  invention  provides  a  practical  and  reliable  railway- 
gate  adapted  to  be  automatically  opened  by  the  weight  of 
a  train,  and  closed,  mainly,  by  its  own  gravity;  and  con- 
sists of  the  construction,  arrangement,  and  combination 

of  parts,  all  as  hereinafter  described. 

1 


patterson'5  automatic  railway-gate. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  the  device  as  it  appears  when  closed  across  the  track, 
and  Fig.  2  a  similar  view  of  the  gate  as  it  appears  when 
open. 

A  represents  the  gate.  This  is  composed  of  the  main 
bars  a  a,  pivoted  to  the  post  B,  and  the  pickets  b  b' ,  piv- 
oted or  hinged  by  bolts  c  c,  to  the  bars  a  a,  so  that  the 
gate  may  be  opened  vertically,  as  shown  in  Fig.  2.  To 
the  upper  end  of  the  post  B,  is  pivoted  the  lever  C.  This 
is  connected  at  one  end  by  the  connecting-rod  D,  to  the 
lever  E,  while  at  its  opposite  end  it  is  connected  by  the 
link   F,  and  grooved  roller  G,  to  the  iron  H,  secured  to 


the  upper  edge  of  the  upper  bar  a.  The  lever  E,  is  piv- 
oted in  the  railway-tie  I,  which  is  slotted  longitudinally, 
as  shown  at  I',  to  receive  it. 

To  the  outside  of  and  parallel  with  the  railway-rail  J, 
are  bolted  to  angle-plates  k,  the  two  levers  L  L,  the  adja- 
cent ends  of  which  rest  upon  the  lever  E,  as  shown  clearly 
in  the  cuts.  The  upper  edges  of  the  levers  L  L,  normally 
stand  above  the  upper  surface  of  the  rail  J,  except  at  the 
plates  /',  where  they  are  on  a  level  with  or  slightly  below 
the  upper  surface  of  the  rail,  so  that  the  wheels  of  a  rail- 
way-train in  passing  will  run  upon  the  upper  edges  of  the 
levers  L  L,  and  gradually  depress  their  adjacent  ends, 
and  through  them  depress  the  lever  E,  which  in  turn  wil 


PATTERSON  S   AUTOMATIC   RAILWAY-GATE. 

draw  downward  the  short  arm  of  the  lever  C,  causing  the 
long  arm  of  this  lever  to  open  the  gate  by  elevating  it  to 
the  position  shown  in  Fig.  2. 

The  levers  L  L,  are  caused  to  work  simultaneously  by 
being  joined  together  by  link  M,  made  fast  to  one  lever  and 
entering  the  slot  d,  of  the  other.  Beneath  the  lever  E,  is 
placed  the  spring  N,  that  is  compressed  when  the  lever  E,  - 
is  forced  downward,  as  described,  and  the  reaction  of  the 
spring  assists  in  closing  the  gate  automatically  after  the 
train  has  p.issed  the  levers  L. 

Upon  the  rod  D,  below  the  lever  E,  is  placed  the  coiled 
spring  O,  to  cushion  the  downward  motion  of  the  lever 
E,  and  prevent  the  gate  A,  from  being  injured  in  opening, 
and  this  spring  O,  also  cushions  or  prevents  the  gate 
from  closing  too  suddenly.  Opposite  to  the  post  B,  is 
placed  the  post  B',  which,  in  this  instance,  is  provided 
with  the  pins  e  e,  that  enter  between  the  two  outer  pickets  "'' 
b'  b',  of  the  gate,  and  prevent  the  gate  from  having  lateral  " 
movement.  .    ;;  :  ;.   .  ;-        [.: 

It  is  claimed  by  the  inventor  that  the  device  is  simple,    - 
durable,  and  economical,  while  it  efficiently  serves  the 
purpose  for  which  it  is  intended. 
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Improved    Electro-Magnet 

For  Railway  and  other  Signals 

By  means  of  this  improved  instrument,  a  full  description  of 
which  was  published  in  the  November  Journal,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 

ihe  different  kinds  of  signals  either  in  revolving  or  liftingf. 
It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
figure.     Address 

WILLIAM    E.  DAVIS, 

571  Third  St.,  Jersey  City,  N.J. 


Cstabllslied    1 874. 


THE  PAINTERS'  MAGAZINE 

AND  COACH   PAINTER. 


THIRTEENTH    YEAR    OF    PUBLICATION. 


Terms :  $1.50  per  Year. 


Cuneo's  Car-Coupling.- 

Simple,  Automatic  in  its  Action,  and  applicable 
to  any  form  of  Railway-Car. 


Cars  employing  this  Coupling  can  be  coupled  to  cars  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  American  Railroad  Journal  for  December,  1885. 

Full  particulars  will  be  furnished  by  addressing  .,; 

JOHN  CUNEO, 

'  VlcksburK,  Ttllss. 


During  the  twelve  years  of  steady  growth  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  and 
better  than  ever  before.    '    •     : 


To  keep  abreast  of  the  times,  every  Painter,  no  matter  what 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  one  good  journal  devoted  to  his  profession,  and  if  he  can- 
not, for  want  of  time,  regularly  read  it,  he  will  nevertheless 
find  it  of  great  value  for  reference. 

The  Painters'  Magazine  has  for  nearly  thirteen  years  met 
the  requirements  of  the  case. 

During  Volume  XII.  1885,  there  appeared  in  Thk  Pai.nters' 
Magazine  an  average  of  twenty-five  articles  per  month,  of 
practical  value  to  its  subscribers,  to  say  nothing  of  others  of 
general  interest. 

Specimen  copies,  15  cents  each.     Address 

•  ;     THE    PAINTERS'  MAGAZINE 

J         '  AND    COACH    PAINTER, 

72  William  St.,  New  York. 


DAVIS'  SAFETY  CAR-TRUCK. 

This  device,  which  has  been  subjected  to  Two  Severe  Experimental  Tests  upon  the  Canadian  Pacific  Railway,  has  proved 
itself  to  possess 

All  the  Requirements  of  a  Perfect  Safety  Truck-Appliance. 

In  the  event  of  Derailment  the  Truck  remains  in  its  proper  position  with  respect  to  the  Car; 
and  in  event  of  Broken  Axles,  the  Truck-Frames  are  kept  Parallel  to  the  Car. 

It  can  be  applied  to  Freight-Cars  of  all  kinds,  to  Passenger  and  Sleeping-Cars,  and  to  Locomotives  and  Tenders. 
A  Full  Illustrated  Description  of  the  Car-Truck  appeared  in  the  American  Railroad  Jol'rnal  for  October,  1885. 
Full  particulars  will  be  furnished  by  addressing 

P. o. BOX, 447.  S.  DAVIS,  Montreal,  Canada. 

~      ;    '  .  Incorporated  under  the  laws  of  the  State  of  New  York.  •    ^  .   ■  -.'.-' 


INTERNATIONAL  BANK  NOTE  CO. 


P.  O.  Box  3039. 


OFFICES,  245  BROADWAY, 


NEW  YORK  CITY, 


RAILROAD  BONDS,  CERTIFICATES  of  STOCK,  CHECKS,  DRAFTS 

.    ,,  .  V      .     AND    ALL   COMMERCIAL   PAPER. 

Engrav'd  in  the  highest  style  of  the  art,  with  special  safeguards  to  prevent  counterfeiting  and  alterations. 


Original   Designs  for  Annual  Passes,  Protected   by  Lathe-work,  Submitted   by  this   Company. 

ALL  WORK  GUARANTEED. 


JatiCt..;^'- :i-^K^\*a-.a*  . 
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General  Offices  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

Mansfield,  Ohio,  November  jd,  1884. 
To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.: 

Gentlemen  :— Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it. 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us.  '  ,         .  I  '    " 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours.  . 

The  following  points,  among  others,  to  be  considered  and  reported  upon  : 

•  Cost  of  equipping  trains. 
Simplicity.  |: 
Freedom  from  breakage. 
Certainty  of  action. 
Effectiveness. 
Cost  of  maintaining. 
"Flatting"  of  wheels. 
Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  \ 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  cither  brake  and  who  are 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other.  .  I  ;  '  -    ^     .      I 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

•  5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregu  ar  intervals,  just  as  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  lest  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested  in  precisely  the  same  manner,  $,0  ih^\. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else.  •   X  y 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete.  ...'•'  I 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  horoughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ipublic  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein.  .  .  :■■■■;.'■..:        ■'  '    .;    T    '  ;        ' 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  i^  primary  and  that  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY,   ' 

Per  M.  D.  Harter.  President. 


'.i 
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^     i^^'£>I^P^^SABLE    TO  ALL    INTERESTED    IN   RAILWAYS. ,  :^-^-      : 

POOR'S    MANUAL    OF    RAILROADS 

The  Nineteenth  Aniftjal  Number  of  this  Standard  Work  will    issue  in  June,   1886,  enlarged  with  many    new   and     interesting   features. 
The  work  contains  complete  and  exhaustive  information  concerning  every  Railway  Company,  Stock,  Bonds,  Debt,  Earnings, 

Expenses,    Dividends,    Officers,    Etc.,    Etc.,     Maps,    Etc. 

ROYAL   OCTAVO,   CLOTH,   1400    PAGES;       PRICE,   Se.Otf  PER   COPY. 


-  •  ;    ;     ■  :^      ^^     A   NEW  AND  EQUALLY  IMPORTANT    WORK.     ,...:';: 

Poor's  Directory  of  Railway  Officials  and  Railway  Directors. 

The   First  Annual   Number  to  be   published   in   May,   1886.        Price,  $2.00  per  Copy. 


1.  A  List  of  Officials  of  every  Railway  Company  in  the  United  States,  Canada,  Mexico,  Central  and  South  America,  West   Indies,  Great 
"Britain,    Etc. 

2.  A  List  of  Officials  of  Street-Railroads  (Tramways)  in  the  same  countries. 

3.  A  List  of  the  Directors  of  all  Railway  Companies  and  auxiliary  companies  in  North  America,  alphabetically  arranged,  with  their 
addresses. 

4.  A  List  of  the  Officials  of  organizations  auxiliary  to  the  Railway  System— such  as  Fast  Freight  Lines  and  Transportation  Companies, 
Bridge  and  Union  Depot  Companies,  Packet,  Steamship  Companies,  Parlor  and  Sleeping  Car  and  Equipment  Companies,  Express  and  Telegraph 
Companies,  Etc.  Etc. 

5.  A  List  of  the  Officials  of  Industrial  Enterprises  dependent  on  Railways— such  as  Locomotive,  Car  and  Bridge-Builders,  Rail-Mills,  Etc. 

6.  A  List  of  Officials  of  leading  Exchanges  and  Commercial  Associations  throughout  the  country. 

,'  •■'  \    7.    A  List  of  the  leading  Contractors  of  the  country,  whose  specialty  is  the  construction  of  Railways.  '    . 

8.  A  List  of  Officials  of  new  Railways  now  in  progress. 

9.  An  alphabetical  list  of  the  officials  of  all  American  Railways,  with  convenient  system  of  reference  showing  the  lines  with  which  they 
are  connected.     -  '.  ':  ■  :  .  ■.,,,   .;- ■  ■;:,-,.  ,/_■■       -  '  ■■  '■',-  /  ■.■  :  ■  ''-  ■  .-■",•.■      -     ■'.  ;       '      ■    -' 

And  other  interesting  features  now  first  presented  in  any  publication. 

H.   V.    &    H.    W.    POOR,    70  Wall  Street,    New  York  City. 


FAIRBANKS'    STANDARD    SCALES, 

Of  All  Sizes  and  of 
Every   Description  for    Railway   Use. 


Portable  Platform  Scales. 


The 

One  Lever 

Hancock 

Inspirator. 


:      The 
Best  Boiler 
Feeder 

known  for      Asbestos  Packed  Steam-Cocks. 

Locomotives.  •  : 


Double  Acting  Compound  Lever 
Jack,  For  Railway  Use. 


FAIRBANKS  &  CO. 

311  Broadway,  New  York.  17  Ligfht  St.,  Baltimore,  Md.: 

382  Broadway,  Albany  N.  Y.  302  Wood  St.,  Pittsburgh,  Pa. 
216  Main  St.,  Buffalo,  N.  Y.  715  Chestnut  St.,  Phila.,  Pa. 
FAIRBANKS,  BROWN  &  CO.,  83  Milk  St.,  Boston,  Mass. 


The  Scientific  Portable 
Forges. 
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New  York  &  New  England  Railroad     C.  T.  Rayriolds  &  Co. 

TRANSFER  STEAMER  MARYLAND  ROUTE.  ".„•'.,.....=_       .     ::■:■.::■.■■  -^l'-  ^- ;:; 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a..m.  and  11.35  p..\i.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
P.M.,  connecting  with  the  new  steamer  Citv  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  tr.'iin  leaving  at  4.05 
A..M.,  arriving  in  Boston  at  7.50  a..m.     Good  night's  rest  i-n  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Depot  foot  of  Summer  street,  Boston. 

..  li      .  A.  C.  KENDALL,  Gcn'l  Pass.  Agent. 
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MOSAIC-INLAY." 


I 


A  New  and  Beautiful  High-Art  Decoration 
,    for  Interiors  of  Railway  Cars. 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel  ;  is  finished 
smooth,  consequently  there  are  no  reliefs  norrecesses  to  harbor  dust 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat  ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  7voods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "MOSAIC-INLAY"  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels  ready  to 
place  in  position,  beautifully  decorated  ivith  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  most 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address 

THE  J.  M.  WADE  "MOSAIC-INLAY"  CO., 

OFFICE    AND   SHOW    ROOMS  :  ' 

123  Cedar  St.,  New  York  City. 


VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874,  '75,  '76,  and  luly  4,  1882. 


(Established  in  1770J 

If  o  &  108  Fulton  St.,  21  Lake  SL, 

NEW  YORK,  .  CHICAGO, 

Color   Makers, 

MANUFACTURERS  OF  J 

Fine  Coach,  Car  and  Railway  Varnishes, 
Carmines,  Lakes,  VermiHons, 
White  Lead,  Zinc,  etc.       j 

Fine  Brusnes  for  Artista,  Oecor'tv^rs.  Coach 
Car,  House  and  Sign  Painters. 

Artists   Materials,  Decorative    in  be  Colors 

AGENTS  FOR  j^ 

Crockett's  Preservative  and  Genuine  Spar  Composition. 


F.  W.  Devoe  &  Co.', 

Manuf actarer»  of  Fine  1 

RAILWAY  VARNISHES, 


COACH  AND  CAR  COLORS, 

Ground  ia  Oil  and  J^Mn, 
ETC.  ETC. 


I.. 


Fine  Brashes  adapted  for  railroad  use.    AH  kinds  of  Artists*  Matcnals. 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes 

Railroad  companies  will  save  themselves  great  trouble  in  paintii.g  hy  al> 
lowing  F.  W.  IDevok  A  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  (Jmformitf  and  Economy.  P.  W 
Devqr  &  Co.  manufacture  from  the  crude  materials  which  are  the  comoo- 
nent  oans  oi  any  snacie,  and  tliev  understand  oettet  'aeir  chemica.  reiatioiv 
snip  whei  ^  comt>ination.  than  can  be  ixtssibte  c  nlKMC  -v  vo  3uu>if  o  .v 
tlieir  dry  matenaii^  and  theu  ?nnd  .hem. 

aiND  FOP   3AMPLK  CAKD  OF  TUITS  . 


Cor.  Fulton  and  William  Streets 
NEW  YORK.  I 

Edwin  Alden  &  Bro. 

For  cost  of  advertising  in  any  paper  or  list  of  papers 
published  in  the  United  States  or  Canada,  send  to  the  Adver- 
tising Agency  of  ED IV J N  ALDEN  6-  BRO., 

Cincinnati,    or    New    York. 

Cor.  jth  and  Vint  Sts.  140  Nassau  St. 

*#*  Our  "Newspaper  Combinations,"  a  book  of  124  pages,  con- 
taining prices  of  advertising,  full  instructions,  etc.,  sent  on  receipt  of 
IOC.  Our  "American  Newspaper  Catalogue,"  containing  names  of 
every  newspaper  published  in  the  United  States  and  Canada,  sent  on 
receipt  of  price,  $1.50.     Estimates  free. 

Advertising   Agents. 


-..-'^^s  '  .•"' . 
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SPLICED   SILLS. 


BY   WM.    E.    PARTRIDGE. 
[Written  for  the  American  Railroad  Joirnal.] 


In  your  April  number  Mr.  E.  P.  Williams,  in  writing  of 
various  matters  connected  with  railways,  speaks  of  the 
evils  of  spliced  sills  for  passenger-cars.  This  subject  de- 
serves a  thorough  ventilation,  and  it  was  desirable  to  have 
your  correspondent  go  still  further  into  the  merits  of  the 
case.  In  the  east  splicing  is  by  general  consent  con- 
demned, and  even  in  repairs  splices  are  only  put  in  under 
protest.  The  master  car-builders'  rules  permit  splices 
only  outside  the  bolsters.  In  the  west  less  attention 
seems  to  be  paid  to  the  subject,  and  in  new  work  spliced 
sills  are  no  unusual  thing.  In  at  least  one  large  shop 
passenger-cars  of  all  kinds  have  been  turned  out  with  sills 
in  two  and  even  three  pieces.  These  cars  are  notoriously 
weak,  and  break  up  and  are  disabled  by  the  failure  of  the 
splices,  upon  the  most  trivial  accidents.  There  are  a  large 
number  of  these  cars  in  use,  and  the  traveling  public  are 
endangered  by  them. 

In  the  construction  of  a  splice  the  master  car-builders 
recommend  what  they  term  a  "ship  splice."  It  is  made 
24  inches  long,  has  three  _^-inch  bolts  through  it,  and 
is  cut  down  at  the  ends  i}(  inch.  This  was  probably 
adopted  because  some  of  the  authorities  on  carpentry 
hold  that  a  stick  thus  spliced  is  weakened  to  the  extent 
of  only  one-tenth  of  the  whole  strength  of  a  solid  stick 
having  the  same  dimensions.  This  may  be  true  in  regard 
to  a  stick  used  for  a  bridge  or  roof  chord.  A  car  sill  is 
subjected  to  very  diflferent  strains  from  any  similar  mem- 
ber in  a  bridge  or  a  roof.  It  has  to  sustain  severe  strains 
of  compression,  to  resist  which  the  "  ship  splice  "  presents  a 
depth  of  but  2>^  inches  where  end  timber  has  a  fair  bear- 
ing. The  long  scarf  by  a  blow  tends  to  wedge  open  and 
has  only  the  resistance  which  the  washers  and  nuts  on  the 
bolts  present  to  being  drawn  into  the  wood.  This  is  very 
small,  as  we  know  from  experience  with  check  chains. 
The  weight  of  a  truck  is  often  sufficient  to  draw  a  large 
washer,  nut  and  all,  down  through  a  sill.  To  a  side  blow 
such  a  splice  really  presents  no  resistance  worth  mention- 
ing. The  whole  joint  depends  on  the  stiffness  of  two  of 
these  bolts,  and  the  resistance  of  the  sticks  to  splitting. 

These  splices,  as  frequently  made  in  western  contract 
shops,  have  large  recesses  cut  out  to  take  nuts  and  washers 
of  cross-rods,  and  in  at  least  one  place  the  nuts  and 
washers  on  top  of  the  splice  are  let  in  flush  with  the 
surface.  When  the  area  of  these  openings  is  taken  out  of 
a  sill,  which  is  but  8  inches  deep  in  a  54-foot  car,  very 
little  strength  will  be  found  to  remain.  This  construction 
has  frequently  been  employed  on  parlor-cars,  and  even 
sleeping-coaches  have  been  turned  out  with  similarly  defec- 
tive floor-framing.    Such  work  is  little  less  than  criminal. 


The  following  extract  from  a  personal  letter  from  a  super- 
intendent of  motive-power,  who  has  had  long  experience 
and  is  held  in  high  esteem  for  his  sound  mechanical  judg- 
ment, expresses  not  only  individual  but  general  opinion  on 
the  subject.  "  I  am  very  much  opposed  to  the  use  of  spliced 
sills  under  passenger  equipment  cars.  The  fact  that  in 
slight  accidents  these  splices  give  way  first  is  sufficient  in- 
dication that  they  are  the  weakest  point  in  the  sill.  In 
making  long  freight-cars  (say  50  or  60  feet  in  length,  if 
there  were  any  such)  there  might  be  a  question  of  econo- 
my in  first  cost,  which  would  come  in  to  justify  the  use 
of  spliced  sills,  but  in  building  passenger-cars  we  are 
under  a  moral  obligation  to  study  safety  and  efficiency, 
rather  than  economy  in  the  first  cost.  Therefore,  I  do 
not  think  that  the  use  of  spliced  sills  under  passenger 
equipment  cars  will  be  justified."  The  italics  are  ours. 
He  then  proceeds  to  cite  chapter  and  verse  showing  how 
cars  with  splyced  sills  had  failed  in  practice,  and  it  had 
been  found  necessary  to  alter  the  construction  entirely  in 
order  to  make  them  safe. 

In  passenger  construction  safety  is  a  prime  requisite,  to 
which  everything  else  must  be  subsidiary.  To  allow  a 
consideration  of  expense  to  influence  the  framing  of  a  pas- 
senger-car in  such  an  important  essential  as  the  sills  is  a 
great  wrong,  against  which  every  car-builder  should  use 
his  utmost  influence.  If  long  timbers  cannot  be  obtained, 
the  method  of  framing  or  the  materials  must  be  changed 
so  that  the  car  may  not  be  in  any  way  weakened.  .;  ^    v  - 

A  passenger-car  floor  might  be  constructed  in  such  a 
way  that  short  timbers  could  be  used,  and  the  joints  or 
splices  have  as  much  or  more  strength  than  a  full  length 
timber  of  the  same  dimension.  Such  a  construction 
would  call  for  a  radical  change  in  design.  The  workman- 
ship would  have  to  be  first-class  in  every  particular. 
This,  however,  would  not  probably  suit  the  advocates  of 
spliced  timbers,  because  the  cost  would  be  large. 


STATION    DECORATION. 


V  BY    MARVIN  C.    WILLIAMS. 

[Written  for  the  American  Railroad  Journal.] 


There  are  few  features  of  railway  construction  more 
apt  to  attract  favorable  notice  and  add  to  the  general 
reputation  of  a  line  than  neat  and  pretty  stations,  with 
well-kept  approaches.  The  appearance  of  a  station  is 
about  the  first  point  of  a  railway  to  catch  the  eye  of  the 
passenger,  as  no  matter  how  admirable  the  condition  of 
the  line  and  well  appointed  the  rolling-stock,  before  the 
patron  of  the  road  has  the  opf)ortunity  to  notice  and 
appreciate  either,  his  first  impressions  are  formed  from 
the  station  and  surroundings  from  which  he  takes  his 

train.    '••■' ;V'-v,v: . ;  ,  :^"^  ■.:■•};.•'■■ -;-'•:■.■;■.  .'"-•;     '  -  '':--'i  'V.-V-./ 

This  is  especially  true  of  the  more  rural  towns  and 


L'.'.>.->V-ff4:''"-->ti; .■*  T^'i^-':-  .•■■u'J^. 
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villages,  where  the  station  is  apt  to  be  more  or  less 
isolated,  and  consequently  readily  attracts  favorable  or 
the  reverse  notice  from  that  fact,  while  under  these  con- 
ditions it  is  easier  for  a  company  to  present  an  attractive 
appearance  as  it  is  aided  generally  by  rural  surroundings, 
while  land  not  being  so  valuable,  space  is  much  less  of  a 
consideration  than  in  more  crowded  localities,  thus  pre- 
senting much  wider  opportunities  for  taking  advantage  of 
those  conditions  in  laying  out  the  surrounding  ground 
with  some  eye  to  taste  and  effect. 

It  is  by  no  means  necessary  that  the  difference  in  cost 
between  neat  and  attractive  stations  and  their  opposite 
should  be  great.  The  mere  question  of  an  expensive 
building  does  not  so  much  enter  into  the  question.  The 
great  point  to  be  attained  is  that  most  effective  and 
charming  quality  of  neatness.  Even  where  the  station 
itself  is  little  better  than  a  shed,  and  it  is  undesirable  to 
expend  anything  on  a  new  building,  surprising  results 
may  be  and  frequently  are  attained  at  a  trifling  cost.  If 
the  building  be  tastefully  painted,  and  platforms  and  ap- 
proaches kept  in  good  repair,  a  few  flowers  well  disposed, 
with  close-clipped  grass,  will  work  a  marvelous  change  at 
a  very  small  expense.  Nothing  has  so  dismal  an  effect  on 
the  mind  as  an  appearance  of  neglect.  No  matter  how 
evidently  great  the  original  cost,  it  is  completely  sacri- 
ficed and  lost  sight  of,  it  surrounded  by  a  general  air  of 
desolation  ;  while  on  the  other  hand  a  fresh  coat  of  paint, 
a  few  carefully  tended  flower-beds,  with  roads  and  paths 
kept  neat  and  clear,  give  that  priceless  air  of  iieatness ; 
and  for  a  comparative  trifle  transform  a  dismal,  unsightly 
and  depressing  shed  into  a  really  charming  spot,  where  to 
be  compelled  to  wait  for  a  delayed  train  is  transposed 
from  pain  to  pleasure. 

No  one  who  has  traveled  on  the  English  lines  especially 
has  not  been  struck  with  admiration  at  the  beauty  of  the 
rural  stations,  and  with  good  reason.  A  more  painful 
contrast  would  be  difficult  to  conceive  than  that  between 
one  of  these  and  such  as  may  be  met  with  almost  any- 
where on  our  roads.  There  are,  it  is  true,  some  notable 
exceptions  which  stand  out  brightly  by  comparison,  and 
it  is  probable  that  their  laudable  efforts  toward  reform  are 
fully  appreciated  and  commented  on  by  every  passenger 
under  whose  eye  they  pass. 

It  is  doubtful  if  there  be  any  method  for  attracting 
favorable  public  notice  to  a  railway,  more  effective,  and 
giving  a  better  return  for  the  outlay  than  this.  It  is  never 
wasted,  for  all  see  and  appreciate,  as  it  requires  no  special 
knowledge,  but  at  once  appeals  to  every  one  ;  and  if  com- 
panies fully  knew  how  great  an  influence  the  question  of 
station  decoration  has  on  the  traveling  mind,  there  would 
be  a  marvelous  and  mighty  change. 


BUYING   OR    BUILDING  CARS. 


BY    E.    P.    WILLIAMS. 
[Wntten  for  the  American  Railroad  Journal.] 


It  is  little  wonder  that  so  many  of  your  readers  are 
puzzled  in  regard  to  the  question  of  buying  or  building 
freight-cars.  The  question  is  by  no  means  settled,  and 
never  will  be.  No  general  answer  will  be  correct  for  all 
roads,  yet  a  few  words  of  advice  should  enable  any  man- 
ager to  reach  a  conclusion  without  delay. 


On  say  almost  any  of  our  eastern  roads  the  shops  are 
becoming  crowded,  and  few  of  them  are  suitable  for  build- 
ing without  a  considerable  outlay  for  machinery  and  yard- 
room.  In  order  to  build  cheaply  one  must  have  good 
machinery  of  late  patterns,  plenty  of  room,  and  lastly, 
must  build  steadily  and  not  spasmodically.  Where  a 
superintendent  crowds  his  car-shops  with  work  for  three 
or  four  months,  and  then  lets  them  do  repairs  only  for 
eight  or  ten,  cheap  construction  is  out  of  the  question. 
The  fault  is  not  with  the  car-builders,  who,  as  a  rule,  very 
are  competent  men,  but  with  the  system.  Granting  that 
the  road  has  not  face  enough  to  build  continuously,  the 
answer  to  the  question  is,  get  contract  work. 

In  doing  this,  select  a  good  car  as  a  standard  ;  not  one 
built  by  some  great  road,  but  one  which  wears  well,  pre- 
ferably one  having  only  a  single  brace  from  door  to 
bolster.  Have  weights  cut  down  when  it  is  possible,  and 
add  strength  to  the  draw-gear.  The  Ba;ltimore  and  Ohio 
road  will  give  some  hints  in  this  matter.  When  the  best 
car  for  service  on  the  road  has  been  found,  have  an  iron- 
clad contract  drawn  up,  covering  every  detail.  If  good^ 
honest  work  is  wanted,  let  the  car-builder  put  the  con- 
tract in  his  f)Ocket  and  go  to  some  good  firm,  and  after 
going  over  it  item  by  item,  and  getting  a  close  bid  from 
them,  have  them  sign  and  go  ahead.  If  it  is  necessary  to 
get  a  number  of  bids,  be  sure  that  the  award  goes  to  one 
of  the  highest  bidders.  If  some  check  is  needed  cut  the 
order  in  two  and  give  a  part  to  different  firms,  selecting 
those  who  do  the  best  work.  Then  the  car-builder  should 
be  kept  at  the  works  inspecting  most  of  his  time. 

Cars  built  in  this  way  cost  a  little  less  than  though 
built  by  the  road.  As  a  rule  they  are  quite  as  good  as 
those  which  most  of  the  roads  in  the  eastern  states  can 
turn  out  for  themselves,  with  their  crowded  shops  and 
poor  facilities.  If  too  much  stress  is  not  laid  on  details, 
dry  timber  can  usually  be  obtained  without  much  extra 
cost.  The  last  advice,  but  the  most  important,  which  can 
be  given  in  regard  to  buying  cars  is,  if  a  good  car  is  wanted, 
don't  peddle  a  contract  about  for  the  lowest  bidder. 

On  most  roads  having  one  set  of  fairly  well-appointed 
shops,  figures  seem  to  show  that  when  proper  preparations 
have  been  made  in  advance,  the  passenger-cars  can  be 
built  each  year  for  less  money  than  the  same  quality  will 
cost  by  contract.  To  do  this  requires  forethought,  not 
on  the  part  of  the  car-builder,  but  of  the  superintendent 
or  general  manager. 

Unless  the  shops  are  unusually  well  provided  with  tools 
and  have  ample  room,  it  is  not  wise  to  attempt  more  than 
one  car  per  month.  To  rush  the  work  means  an  increase 
in  cost  and  a  decrease  in  quality;  and  if  more  than  ten  or 
twelve  cars  are  wanted  in  a  year,  the  surplus  should  be 
obtained  from  some  firm  having  an  established  reputation. 
Chair  cars  may  be  built  as  well  as  day  coaches,  but  if  very 
handsome  cars  are  wanted,  get  them  outside  the  shops. 
The  cost  of  the  decoration  will  more  than  counterbalance 
any  saving  in  construction.  There  are  not  more  than  two 
roads  in  New  England  that  have  the  facilities  for  finish- 
ing and  decorating  a  fine  passenger  or  drawing-room  car. 
While  the  roads  have  good  men,  they  cannot  keep  abreast 
with  the  fashion.  The  roads  do  not  have  the  appliances 
for  making  the  artistic  work  required,  and  are  charged 
high  prices  in  the  shops  when  they  have  designs  made  to 
order.  
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In  ordering  passenger-cars  the  best  policy  is  to  specify 
the  standard  frame  of  the  car,  and  then  see  that  the  block- 
ing and  finishing  are  as  light  as  possible.  With  the  con- 
tract car  care  must  be  taken  by  the  inspector  to  keep 
useless  lumber  out.  Finally,  the  outside  should  be  finished 
with  the  well-known  "  Kirby  truss,"  which  ought  to  be 
held  in  place  with  canvas  inside,  "  turned  up  on  to  posts 
and  rails,"  and  put  on  with  fish-glue.  Trivial  points,  per- 
haps, but  the  canvas  is  equal  to  another  thickness  of 
wood,  and  the  use  of  a  glue  that  remains  liquid  at  a  low 
heat  insures  the  union  of  the  canvas  with  the  wood. 
Such  a  car  wall  is  practically  one  piece  of  wood. 

The  practical  criticism  on  most  of  the  eastern  and  many 
of  the  western  car-shops  is  about  as  follows :  Passenger- 
car  repairs  fairly  well  done,  though  slow.  The  paint-shop, 
a  lazy  man's  delight,  where  the  man  in  charge  should  be 
told  to  skip  and  the  department  placed  in  charge  of  the 
master  car-builder,  with  orders  to  reorganize  on  a  business 
basis.  Men  will  take  loo  hours  to  burn  off  a  car  which 
can  be  done  in  26.  On  some  roa('s  a  reorganization  of 
the  paint-shop  will  be  equivalent  to  an  enlargement,  and 
many  roads  now  crowded  in  this  department  are  less  in 
want  of  room  than  reformation. 


THE   HEATER   QUESTION. 


BY   MARTIN    W.    CROSS. 
LWritten  for  the  American  Railroad  Journal.] 


The  recent  shocking  accident  on  the  Fitchburgh  Rail- 
way in  Massachusetts  again  and  naturally  opens  up  the 
discussion  of  mode  and  means  for  heating  railway-cars. 
In  the  Fitchburgh  instance  a  train  becomes  derailed,  and 
topples  over,  fallmg  to  the  bottom  of  a  two-hundred  foot 
embankment.  A  dreadful  accident,  and  awful  in  its  con- 
sequences resulting  from  the  bare  derailment  and  fright- 
ful fall,  but  when  to  this  is  added  the  most  dreadful  of  all 
forms  of  violent  death — that  by  fire — the  horror  is  vastly 
increased. 

It  appears  from  all  reports  that  the  ill-fated  train  was 
at  the  time  of  accident  entering  upon  a  high  embank- 
ment, at  the  foot  of  which  flowed  the  Deerfield  river. 
For  some  days  previous  heavy  rain-storms  had  fallen,  with 
the  result  of  rendering  the  road-bed  unstable  and  liable 
to  give  way.  Just  as  the  train  reached  about  the  center 
of  the  section,  the  engineer  felt  the  track  sink  ominously 
beneath  him.  He  stuck  bravely  to  his  post,  applied  the 
air-brakes,  and  did  what  he  could  to  avert  the  disaster, 
but  uselessly.  The  greater  portion  of  the  train  plunged 
two  hundred  feet  over  rocks  and  boulders  into  the  Deer- 
field  river,  at  a  shockmg  cost  of  life  and  limb. 

The  results  of  such  an  accident  must  be  and  were  most 
shocking,  but  had  the  death  and  maiming  been  only  that 
directly  resulting  from  the  primary  cause,  it  might  per- 
haps fairly  be  considered  as  an  unforeseen  misfortune,  for 
the  prevention  of  which  all  reasonable  care  had  been 
used ;  but  this,  however,  was  not  the  case.  No  sooner 
had  the  cars  reached  the  water  than  the  burning  contents 
of  the  heaters,  scattered  right  and  left  by  the  fall,  kindled 
the  shattered  and  splintered  train,  making  a  funeral  pyre 
for  those  who  otherwise  would  have  been  rescued  from  the 
timbers  that  pinned  them  down,  with  perhaps  a  no  worse 
result  than  an  exercise  of  patience,  and  a  few  slight  bruises. 


This  last  and  most  horrible  feature  of  the  accident  was 
wholly  preventable.  The  present  coal-stove  heater  system 
for  railway  cars,  continually  presents  to  passengers  the 
awful  possibility  of  a  living  cremation.  It  requires  but  a 
very  small  shock  to  loosen  the  heaters  from  their  fasten- 
ings, and  spread  a  fier}'  death  around.  Any  accident  suffi- 
ciently serious  to  so  shatter  the  cars  as  to  imprison  the 
passenger  under  broken  seats  and  timbers,  is  certain  to 
break  the  heaters  from  their  places,  and  cause  a  confla- 
gration that  is  sure  not  only  to  sacrifice  the  lives  of  those 
unfortunates  who  are  pinned  to  the  ground  by  the  wreck, 
but  prevents  those,  who  would  otherwise  be  able  to  give 
their  help  and  assistance,  from  approaching  the  blazing 
wreck  ;  and  compels  them  to  stand  helpless  witnesses  of 
their  fellow-beings  torture.  .:     .  •         ,  -  .      -  , 

It  would  certainly  seem  as  though  this  feature  of  risk 
in  railway  travel  might  be  eliminated.  The  system  of 
heating  cars  by  steam  from  the  locomotive  has  been  suc- 
cessfully tried,  and  unless  there  be  some  insuperable  reason 
to  the  contrary,  its  general  adoption  appears  more  than 
justified.  The  question  of  expense  should  have  no  part 
in  such  a  question.  It  is  certain  that  lives  of  human 
beings  have  been  sacrificed  through  the  use  of  the  present 
system,  which  in  conjunction  with  the  possibility  of  a 
different  plan  of  heating,  that  would  be  without  this 
dreadful  risk,  is  an  amply  sufficient  argument  against  its 
further  use.  Figures  shows  that  many  a  life  has  been 
sacrificed  from  this  one  and  distinct  cause.  This  is  quite 
enough  to  raise  the  question  if  it  be  preventable ;  and 
should  investigation  prove  it  so  to  be,  a  change  should  be 
demanded. 

Americans  complain  of  freezing  in  the  trains  of  Europe 
in  winter  travel ;  but  it  may  be  questioned  whether  a  little 
temporary  discomfort  be  not  better  than  the  possible  and 
unexi>ected  death  by  fire..    _.  :  :'.  -    -v  .         ■  : 


THE    PERFECT   RAIL. 


BY    R.    S.    BEVIER. 
{.Written  for  tbe  American  Railroad  Journal.] 


Before  steam  was  adopted  as  a  motive-power,  and  in 
some  mstances  afterwards,  wooden  rails  were  used  for  the 
track.  The  weight  of  the  new-fashioned  motors  necessi- 
tated a  more  enduring  track  and  iron  straps  were  nailed 
down  on  the  stringers.  These  straps  were  soon  found 
insufficient  as  they  were  easily  bent,  the  ends  came  loose 
and  sticking  up  were  liable  to  be  caught  on  the  upper  side 
of  the  wheels  and  produce  disastrous  results  in  the  car 
above  as  "  snake-heads. 

This  was  remedied  by  increasing  the  thickness  of  the 
bar  of  iron  until  it  became  a  square,  and  the  cost  of  such 
rails,  it  was  feared  by  the  wiseacres,  would  be  a  serious 
drawback  to  the  future  growth  of  the  railway  system.  In 
order  to  lessen  this  cost  the  sides  of  the  rails  were  hol- 
lowed out  until  the  upper  part  on  which  the  wheel  ran 
and  the  lower  part  which  rested  on  the  ties  were  con- 
nected by  a  thin  "  web  "  only.  This  is  now  known  as  the 
"  T  "  rail,  is  the  latest  improvement,  and  has  been  in  use 
for  an  ordinary  lifetime.      .    '  - 

During  all  this  time  and  in  all  phases  of  railway  inven- 
tion and  construction,  a  serious  difficulty  has  intervened 
which  it  seemed  impossible  to  avoid.     The  joints  between 
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the  ends  of  the  rails  constituted  an  element  of  inherent 
weakness.  A  large  proportion  of  the  wear  and  tear  to 
the  rolling-stock,  and  more  than  one-half  of  the  accidents 
and  disasters  are  attributable  to  this  cause.  Leaving  out 
the  damage  done  to  brakemen  in  coupling  freight-cars 
the  latter  assertion  is  undoubtedly  correct.  This  inherent 
weakness  has  always  been  acknowledged  and  has  been 
sought  to  be  avoided  by  numerous  inventions.  Chairs, 
fish-joints  and  splicing  in  many  forms  have  all  been  tried 
in  vain. 

A  quarter  of  a  century  has  witnessed  vast  improvements 
in  superstructive  roadway,  engines  and  cars,  but  none  in 
the  track  upon  which  the  safety  of  all  depends.  The 
latter  is  like  an  articulated  animal,  full  of  joints  and  weak- 
ness. Upon  a  new  road  the  depression  at  every  joint 
causes  the  engine  to  sway  from  side  to  side,  and  reel  and 
wrench  like  a  ship  in  a  storm,  and  on  the  best  roads  in 
the  country  the  passenger,  if  he  can  count  fast  enough 
and  knows  the  length  of  the  rails,  will  be  able  to  compute 
the  speed  by  the  hammering  and  pounding  of  the  wheels 
on  the  end  of  every  rail. 

To  diminish  this  danger  as  far  as  possible  the  rails  have 
been  doubled  and  in  some  mstances  quadrupled  in  length, 
but  the  contraction  and  expansion  of  the  metal,  caused  by 
the  changes  of  the  weather,  limit  the  length  that  is  avail- 
able. The  same  reason  prevents  the  only  perfect  rail  from 
being  made  ;  one  welded  solid  from  end  to  end  of  the 
road.  If  this  is  ever  done  it  must  be  with  some  other 
metal  than  iron  or  steel. 

Granted,  a  road-bed  and  superstructure  that  will  give 
an  even  and  uniform  support,  and  this  is  one  of  the 
simplest  problems  in  railway  construction  although  some- 
times difficult  to  attain.  To  make  a  perfect  track,  or  as 
perfect  as  the  metal  will  permit,  the  rails  must  be  as  rigid 
and  well  supported  at  the  joints  as  in  the  center.  This 
is  the  veay  problem  that  it  has  been  found  so  difficult  to 
solve. 


ARBITRATION   BY   NATIONAL   LAW. 


The  following  bill  has  been  passed  by  the  lower  House 
of  Congress,  has  been  promptly  taken  up  by  the  Senate 
and  will  doubtless  soon  be  a  law  ; 

Sec.  I.  That  whenever  differences  or  controversies  arise 
between  railroad  companies  engaged  in  the  transportation 
of  property  or  passengers  between  two  or  more  States  of 
the  United  States,  between  a  Territory  and  State  within 
the  territory  of  the  United  States,  or  within  the  District 
of  Columbia,  and  the  employes  of  said  railroad  companies, 
which  difference  or  controversies  may  hinder,  impede, 
obstruct,  interrupt  or  affect  such  transportation  of  prop- 
erty or  passengers,  if,  upon  the  written  proposition  of 
either  party  to  submit  their  differences  to  arbitration,  the 
other  party  shall  accept  the  proposition,  then,  and  in  such 
event,  the  railroad  company  is  hereby  authorized  to  select 
and  appoint  one  person,  and  such  employe  or  employes, 
as  the  case  may  be,  to  select  and  appoint  another  person, 
and  the  two  persons  thus  selected  and  appointed  to  select 
a  third  person,  all  three  of  whom  shall  be  citizens  of  the 
United  States,  and  wholly  impartial  and  disinterested  in 
respect  to  such  differences  or  controversies ;  and  the  three 
persons  thus  selected  and  appointed  shall  be,  and  they  are 
hereby  created  and  constituted  a  Board  of  Arbitration, 


with  the  duties,  powers  and  privileges  hereinafter  set 
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Sec.  2.  That  the  Board  of  Arbitration  provided  for  in 
the  First  Section  of  this  act  shall  possess  all  the  powers 
and  authority  in  respect  to  administering  oaths,  subpoena- 
ing witnesses  and  compelling  their  attendance,  preserving 
order  during  the  sittings  of  the  board,  and  requiring  the 
production  of  papers  and  writings  relating  alone  to  the 
subject  under  investigation,  now  possessed  or  belonging 
to  the  United  States  Commissijoners  appointed  by  the 
Circuit  Court  of  the  United  States;  but  in  no  case  shall 
any  witness  be  compelled  to  disclose  the  secrets  or  produce 
the  records  or  proceedings  of  any  labor  organization  of 
which  he  may  be  an  officer  or  member ;  and  said  Board 
of  Arbitration  may  appoint  a  clerk  and  employ  a  stenog- 
rapher, and  prescribe  all  reasonable  rules  and  regulations, 
not  inconsistent  with  the  provisions  of  this  act,  looking 
to  the  speedy  advancement  of  the  differences  and  contro- 
versies submitted  to  it  to  a  conclusion  and  determination. 
Each  of  said  arbitrators  shall  take  an  oath  to  honestly, 
fairly  and  faithfully  perform  his  duties,  and  that  he  is  not 
personally  interested  in  the  subject  matter  in  controversy, 
which  oath  may  be  administered  by  any  State  or  Territo- 
rial officer  authorized  to  administer  oaths.  The  third 
person  so  selected  and  appointed  as  aforesaid  shall  be  the 
president  of  said  board,  and  any  order,  finding,  conclu- 
sion or  award  made  by  a  majority  of  such  arbitrators 
shall  be  of  the  same  force  and  effect  as  if  all  three  of  such 
arbitrators  concurred  therein  or  united  in  making  the 
same. 

Sec.  3.  That  it  shall  be  the  duty  of  said  Board  of  Arbi- 
tration, immediately  upon  their  selection,  to  organize  at 
the  nearest  practicable  point  to  the  place  of  the  origin  of 
the  difficulty  or  controversy,  and  to  hear  and  determine 
the  matters  of  difference,  which  may  be  submitted  to 
them  in  writing  by  all  the  parties,  giving  them  a  full  op- 
portunity to  be  heard  on  oath,  in  person  and  by  witnesses, 
and  also  granting  them  the  right  to  be  represented  by 
counsel;  and  after  concluding  its  investigation  said  Board 
shall  publicly  announce  its  award,  which,  with  the  findings 
of  fact  upon  which  it  is  based,  shall  be  reduced  to  writing 
and  signed  by  the  arbitrators  concurring  therein,  and,  to- 
gether with  the  testimony  taken  in  the  case,  shall  be  filed 
with  the  Commissioner  of  Labor  of  the  United  States, 
who  shall  make  such  award  public  as  soon  as  the  same 
shall  have  been  received  by  him. 

Sec.  4.  That  it  shall  be  the  right  of  any  employes  en- 
gaged in  the  controversy  to  appoint  by  designation  in 
writing  one  or  more  persons  to  act  for  them  in  the  selec- 
tion of  an  arbitrator  to  represent  them  upon  the  Board  of 
Arbitration, 

Sec.  5.  That  each  member  of  said  tribunal  of  arbitra- 
tion shall  receive  a  compensation  of  $10  a  day  for  the- time 
actually  engaged.  That  the  clerks  appointed  by  said 
tribunal  shall  receive  the  same  fees  and  compensation  as 
clerks  of  the  United  States  Circuit  Courts  and  District 
Courts  receive  for  like  services.  That  the  stenographer 
shall  receive  as  full  compensation  for  his  services  20  cents 
for  each  folio  of  100  words  of  testimony  taken  and  reduced 
to  writing  before  said  arbitration.  That  United  States 
Marshals  or  other  persons  serving  the  processes  of  said 
tribunal,  shall  receive  the  same  fees  and  compensation 
for  such  service?  as  they  receive  for  like  services  upon 
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processes  issued  by  United  States  Commissioners.  That 
witnesses  attending  before  said  tribunal  of  arbitration, 
shall  receive  the  same  fees  as  witnesses  attending  before 
United  States  Commissioners.  That  all  of  said  fees  and 
compensations  shall  be  payable  by  the  United  States  in 
like  manner  as  fees  and  compensations  are  payable  in 
criminal  causes  under  existing  laws;  provided  that  the 
said  tribunal  of  arbitration  shall  nave  power  to  limit  the 
number  of  witnesses  in  each  case  where  fees  shall  be  paid 
by  the  United  States;  and  provided  further,  that  the  fees 
and  compensation  of  the  arbitrators,  clerks,  stenographers, 
marshals  and  others,  for  service  of  process,  and  witnesses 
under  this  act  shall  be  examined  and  certified  by  the 
United  States  District  Judge  of  the  district  in  which  the 
arbitration  is  held  before  they  are  presented  to  the  officers 
of  the  Treasury  Department  for  settlement,  and  shall  then 
be  subject  to  the  piovisions  of  Section  846  of  the  Revised 
Statutes  of  the  United  States,  and  a  sufficient  sum  of 
money  to  pay  all  expenses  under  this  act  and  to  carry  the 
same  into  effect  is  hereby  appropriated  out  of  any  money 
in  the  Treasury  not  otherwise  appropriated ;  provided, 
however,  that  not  exceeding  $1,000  shall  be  paid  out  of 
the  Treasury  of  the  United  States  to  defray  the  expenses 
of  any  single  arbitration  under  this  act. 


Locomotive  Boiler  Explosions. 


No  class  of  steam  boilers  largely  used  in  America  is  so 
free  from  disastrous  explosions  as  those  used  on  our  rail- 
road locomotives,  which  is  something  remarkable  in  the 
presence  of  the  fact  that  few  boilers  are  run  with  a  smaller 
safe  marg-n  of  strength.  Within  the  last  few  months 
there  have  been  sevi.rr.1  locomotive  boiler  explosions  that 
direct  our  a  tention  to  the  subject,  an  1  we  are  the  more 
disposed  to  discuss  it,  since  attemi.ts  have  been  made  to 
attribute  one  of  the  explosions  to  some  mysterious  cause 
beyond  human  comprehension.  When  a  boiler  explodes 
under  a  pressure  which  had  often  been  carried  before 
without  signs  of  weakness,  certain  parties  are  sure  to  pro- 
claim that  some  mysterious  agency  has  been  at  work.  In 
other  departments  of  mechanical  engineering,  similar 
phenomena  are  of  daily  occurrence  and  pass  without  com- 
ment. A  link  in  the  chain  of  a  crane  breaks  under  a 
lighter  load  than  the  chain  lifted  two  hours  before,  a 
crank-axle  breaks,  not  when  the  engine  is  working  at  its 
maximum  power,  but  under  comparatively  light  duty,  a 
locotnotive  axle  breaks  when  the  engine  is  jogging  along  at 
a  quarter  the  speed  it  made  the  day  before.  Every  intel- 
ligent engineer  meets  incidents  of  this  kind  every  month, 
and  knows  how  to  account  for  the  occurrence.  The  same 
laws  apply  to  the  rupture  of  steam  boilers  that  control  the 
safety  of  a  chain  link,  yet  the  men  who  readily  perceive  a 
rational  cause  for  a  chain  breaking  to-day  under  a  lighter 
load  than  it  carried  yesterday,  fail  to  account  in  a  natural 
way  for  a  boiler  exploding  under  ordinary  working  pres- 
sure and  without  warning. 

No  subject  connected  with  the  locomotive  has  received 
mo.e  attention  from  the  Railway  Master  Mechanics"  As- 
sociation than  the  cause  of  boiler  explosions,  and  the 
deliberate  conclusion  reached  after  years  of  patient  in- 
vestigation was,  that  ordinary  over-pressure  alone  caused 
boilers  to  explode.  A  boiler  works  along  safely  for  months 
or  years  after  beir.g  built  or  thoroughly  repaired,  and 


some  deteriorating  agent  keeps  operating  upon  it  unno- 
ticed till  a  weak  link  in  the  shape  of  a  corroded  sheet  or 
some  broken  stay-bolts  gives  way,  and  the  boiler  goes  to 
piece". 

It  is  satisfactory  to  notice  that  the  labors  of  the  various 
master  mechanics"  committees  on  boilers  app)ear  to  have 
produced  good  results  ;  for  although  the  number  of  loco- 
motives in  the  United  States  has  been  increased  materially 
since  1875.  the  number  of  boiler  explosions  reported  has 
been  greatly  diminished.  During  the  year  1875,  there 
were  reports  made  of  16  violent  explosions  of  locomotive 
boilers,  and  in  1885  the  number  reported  was  11.  This 
gratifying  improvement  is,  no  doubt,  due  to  greater  care 
and  skill  in  designing,  to  better  material  used  in  construc- 
tion, to  more  careful  workmanship,  and  to  the  growing 
practice  of  rigid  tests  and  searching  inspection.  This  has 
been  the  line  of  policy  advocated  by  the  Master  Mechan- 
ics' Association  as  the  proper  means  for  making  locomo- 
tive boilers  as  safe  as  human  agency  can  make  a  vessel 
containing  the  potential  destructive  agencies  inside  a 
high-pressure  boiler,  and  the  men  who  enforce  this  policy 
in  their  daily  practice  are  the  men  who  secure  immunity 
from  accidents.  The  safety  of  locomotive  boilers,  even 
those  that  have  been  well  made  of  proper  material,  is 
secured  only  by  the  constant  care  and  unremitting  vigi- 
lance that  will  be  sufficient  to  guard  against  and  detect  in 
time,  deteriorating  influences.  When  these  are  relaxed 
for  any  length  of  time,  disaster  is  inevitable. — National 
Car-Builder. 


How  to  "Kill"  Engines. 


"  Tell  me  how  St.  Louis  strikers  '  kill '  so  many  engines, 
and  render  them  useless  for  service,  will  you  }  "  asked  a 
reporter  for  the  Denver  Tribune  OJ  an  engineer  who  was 
busy  oiling  the  links  of  his  engine  in  one  of  the  local 
round-house  yards. 

The  runner  looked  over  his  questioner  and  asked: 
"  Are  you  a  reporter?  '' 

"  Yes,  sir."  v '■   ;■'■■    "  ■';-•'--'  -  '-'  ■"  ■  '■■''■' 

"  Then  I  have  nothing  to  say.  Besides,  I  am  too  busy 
now  to  talk  anyhow.     Catch  on  to  some  one  else." 

Tl:e  questioner  found  some  one  else  in  the  "  bam  " 
whom  he  knew,  and  who  would  talk. 

'•  How  they  '  kill '  engines,  hey .''  Well,  the  quickest 
and  surest  way  is  to  take  this  away,"  the  runner  replied, 
laying  his  h  ind  on  the  throttle-lever.  **  Shut  the  throttle 
by  pushing  in  the  lever-pin,  disconnect  the  fulcrum  con- 
nections with  the  boiler-head,  stick  the  lever  under  your 
coat  and  march  off  with  it,  and  the  engine  is  useless. 
Even  if  she  is  near  the  machine-shop  it  will  require  a 
couple  of  days  to  replace  the  lever  at  a  cost  of  $14,  as  it 
must  be  forged  and  turned,  and  the  brake  throttle  ratchet 
must  be  cast,  filed  and  polished.  That  is  much  better 
than  to  c  .rry  off  connecting-rods,  as  I  saw  represented 
recently  in  an  illustrated  paper.  It  w-ould  take  two  men, 
at  least,  to  cart  away  one  connecting-rod,  which,  you 
know,  connects  the  crank-pin  of  the  forward  driver  with 
the  cross-head,  though  that  disables  a  locomotive,  of 
course."   •:/"  •-  •■       ../-■-''■■-'..■:,■'-,.:'.:■     •  - -_^-       ;■  ' 

•'Several  Vandalia  traii":s  were  '  killed  '  by  the  water- 
gauges  being  knocked  off.  so  the  despatches  said." 

"  If  that  is  all  the  despatches  said,  they  didn't  cover  all 
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the  ground,  because  the  water-glasses  would  be  left,  and 
an  engineer  can  run  without  the  one  if  he  has  the  other. 
If  the  gauges  are  knocked  out,  the  holes  can  be  readily 
plugged  up,  and  new  gauges  only  cost  seventy-five  cents 
each.  But  if  gauges  and  the  water-glass  with  its  fillings 
are  bursted,  the  engine  is  no  good. 

"Any  attempt  to  run  will  end  in  burning  her  flues  and 
crown-sheet.  You  see  where  these  parts  are  covered 
everything  is  lovely,  but  with  low  water  they  burn  out. 
I've  seen  a  burnt  crown-sheet  dropped  down  from  its 
braces  almost  into  the  grate.  An  explosion  occurs  at 
such  times,  which  tears  everything  to  pieces.  But  then 
the  strikers  on  the  Gould  system  have  burned  no  engines, 
and  any  parts  they  have  carried  off  will  turn  up  all  right 
after  the  strike."     |  ;-  .= 

"  Are  there  other  parts  of  the  machinery  that  can  be 
taken  away  to  '  kill '  a  locomotive  ?  " 

"  Oh,  my,  yes.  Take  down  the  eccentric  links  or  take 
ofi  the  valve-stems,  and  your  engine  is  dead.  The  favorite 
way,  when  an  engine  is  on  the  road,  is  to  put  out  the  fire, 
open  the  blow-off  cock,  which  you  see  standing  out  from 
the  side  of  the  fire-box  under  the  cab,  and  let  out  all  the 
water.  Then  the  engine  must  be  hauled  to  ihe  nearest 
tank  and  filled  up  before  she  can  be  fired  up. 

"As  for '  killing '  engines  in  the  ro  jnd-houses,  the  strikers 
remove  such  of  the  parts  I  have  mentioned  as  will  require 
the  longest  time  to  replace,  and  very  likely  at  the  same 
time  let  the  water  all  out  of  the  boilers." 


A  New  Locomotive. 


The  "  New  Atlanta  Locomotive  "  is  thus  described : 
"  All  of  the  machinery  is  simply  a  rotary  engine  attached 
to  the  driving  shaft,  or  two  or  more  rotary  engines  can 
be  attached  to  the  different  driving  shafts,  in  case  great 
power  is  required.  The  entire  working  machinery  usually 
on  a  locomotive  is  dispensed  with — cylinders,  steam- 
chests,  pistons,  cross-heads,  rods,  balance  weights,  cranks, 
etc.,  all  set  aside,  and  the  simple  locomotive  stands  out 
bereft  of  a  third  of  its  expense  of  manufacture  and  four- 
fifths  of  the  expense  for  repairs.  It  is  claimed  that  this 
locomotive,  because  of  having  no  cylinders,  cross-heads 
nor  rods — requiring  no  balance  weights — will  run  much 
steadier  and  smoother  than  the  locomotive  now  in  use. 
There  being  no  cranks,  steam  having  the  same  purchase 
at  any  position  of  the  driving-wheels,  there  are  no  dead 
centers  and  the  steam  has  an  application  of  uniform 
power  at  all  times  and  in  all  positions  of  the  driving- 
wheels.  It  is  claimed  that  it  is  capable  of  great  speed, 
and  this  the  inventor,  Mr.  W.  C.  Shearer,  had  mainly  in 
view  in  working  out  his  idea.  He  feels  certain  that  he 
can  shoot  along  with  an  ordinary  passenger-train  at  the 
rate  of  seventy  or  eighty  miles  an  hour ;  in  fact,  with  as 
great  speed  as  the  rolling-stock  and  track  will  stand. 
The  rotary  engine  is  attached  to  the  driving-shaft  and 
locomotive  frame  in  an  ingenious  manner,  providing  for 
any  change  of  position  caused  by  rough  road  and  play  of 
the  springs.  There  are  two  steam  ports  into  the  rotary 
engine — one  for  gomg  ahead  and  the  other  for  backing. 
When  one  port  is  giving  steam  the  other  exhausts,  which 
is  utilized  for  draft.  Steam  is  taken  from  the  dome,  and 
admitted,  shut  oflf,  quantity  regulated,  etc.,  by  a  lever  in 
the  cab,  similar  to  the  reverse  lever  of  an  ordinary  loco- 


motive. A  steam-valve  at  the  dome,  regulated  by  a  rod 
from  the  cab,  instantly  shuts  off  the  steam-pipe.  The 
motion  of  the  rotary  engine' and  drivers  can  be  reversed 
instantly  by  the  reverse-lever  in  the  cab." 


Dangerous  Feed- Waters. 


In  a  recent  issue  the  Railway  Reporter  says:  "Feed- 
water  heavily  charged  with  lime  salts  has  been  doing  a 
great  deal  of  damage  to  locomotives  traversing  countries 
where  pure  water  is  not  easily  obtainable.  The  formation 
of  scale  results,  against  which  there  is  no  sufficient  pro- 
tection. Fire-boxes  are  frequently  worn  out  with  a  mile- 
age less  than  100,000  miles,  and  tubes  are  removed  every 
few  months.  Some  waters  are  strongly  corrosive  and 
destroy  boilers  and  fire-boxes.  The  doctoring  of  water 
with  chemicals  has  been  tried  and  failed.  Railway  man- 
agers find  it  cheaper  to  renew  fire-boxes  and  tubes. 

The  best  device  for  separating  the  lime  from  the  water 
has  been  introduced  by  S.  J.  Hayes,  of  the  Illinois  Central 
Railroad.  The  locomotive  on  which  the  device  was  used 
had  two  domes.  The  forward  one  was  a  purifier  and  was 
filled  to  the  ring  with  scrap-iron,  supported  on  a  grating, 
placed  at  the  bottom.  The  scrap  retained  a  considerable 
portion  of  the  lime  salts  that  entered,  and  was  frequently 
removed  and  cleaned.  On  the  far  western  roads  analysis 
shows  that  well  water  varies  from  1 1  grains  to  140  grains 
of  solid  matter  to  the  gallon.  No  very  practical  device 
has  yet  been  brought  out  to  overcome  this  impurity,  but 
attention  is  being  given  to  it,  and,  no  doubt,  some  means 
will  be  established  by  which  the  loss  and  cost  can  be 
avoided. 

The  Lake  Shore  has  kept  a  record  of  the  mileage  of 
each  car-wheel  in  the  freight  service  on  its  road  for  years. 
This  method  of  bookkeeping  is  not  practicable,  however, 
with  wheels  under  cars  that  run  for  long  distances  on 
their  roads.  Car-builders  would  be  glad  to  establish  some 
system  by  which  a  record  of  each  individual  wheel  could 
be  kept,  but  this  is  practically  impossible. 


Why  the  Middle  of  a  Car  is  Preferable. 

•.■/■..     ■■'■■■-  \y  -.^   ^ 

The  Railway  World  says  :  "  A  very  common  theme  of 
conversation  among  travelers  is  the  question  of  whether 
or  not  a  car  rides  easier  in  the  middle  than  above  the 
trucks.  One  of  our  railroad  contemporaries  some  time 
ago  published  an  article  on  the  subject,  and  took  the 
ground  that  there  could  be  no  difference  unless  the  sills 
and  framing  of  a  car  yielded  like  the  buck-Doard  of  a 
wagon.  There  is  certainly  no  yield  to  car  sills  and  fram- 
ing, yet  every  old  traveler  avoids  the  seats,  and  especially 
the  sleeping-berths,  above  the  trucks,  and  old  travelers 
generally  know  what  they  are  doing.  If  the  party  who 
insisted  that  there  could  be  no  difference  in  the  motion 
in  different  parts  of  the  same  car.  had  ever  crossed  the 
stormy  ocean  in  a  moderately  long  steamer,  he  might 
have  received  some  enlightenment,  especially  if  sea-sick- 
ness urged  him  to  find  the  point  of  least  motion.  It  is  well 
known  that  there  is  less  motion  amidships  than  there  is  at 
the  stem  or  stern,  and  less  motion  at  the  bottom  of  the 
vessel  than  there  is  on  deck.  A  car  acts  in  a  similar  way. 
Anything  defective  about  the  track  jerks  the  wheels,  which 
transmit  the  irregular  motion  to  the  truck,  and  that  in  turn 
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gives  it  to  the  car.  The  point  above  the  truck  receives 
the  concussion  direct  and  is  forced  upward,  causing  a  jar 
on  settling  back.  This  jar  is  scarcely  felt  at  the  other 
end  of  the  car,  and  has  not  more  than  half  the  intensity 
in  the  middle  of  the  car.  The  consequence  is,  that  the 
seats  toward  the  middle  of  a  car  are  on  the  neutral  point 
where  the  jerks  transmitted  from  the  trucks  are  reduced 
to  a  comfortable  limit.  This  is  why  riding  in  the  middle 
of  a  car  is,  as  a  rule,  not  only  safer  than  the  ends,  but 
more  comfortable  as  well." 


The  German  Patent  Law. 


Commercial  Agent  Smith,  at  Mayence,  writes  to  the 
State  Department  at  Washington  as  follows: 

"  The  workings  of  the  German  patent  law  are  not  at  all 
satisfactory  or  conducive  to  the  interests  of  American 
patentees.  The  statute  is  very  explicit  in  its  provisions, 
and  American  inventors  and  patentees  have  the  right,  if 
they  comply  with  its  terms,  to  ask  that  the  law  be  carried 
out ;  but  I  am  sorry  to  say  that  it  is  almost  impossible  to 
get  infringement  punished,  or  even  taken  notice  of.  The 
law  provides  that  the  district-attorney  where  the  infringer 
resides  shall  criminally  prosecute  on  information  furnished, 
but  as  patents  and  patent-rights  are  surrounded  by  a  mul- 
titude of  technicalities,  the  district-attorney  almost  in- 
variably refuses  to  proceed,  or  pigeon-holes  the  complaint. 
The  lawyers  say  that  he  is  obliged  to  carry  out  the  pro- 
visions of  the  statute,  but  the  general  experience  of  pat- 
entees is  that  he  does  not  do  so ;  hence  the  infringer  is 
bold  and  openly  defies  the  law,  and  the  public  conclude 
that  the  law  can  be  broken  with  impunity." 


A  Honduras  Railway. 


According  to  the  Chicago  Times  there  is  only  one  rail- 
road in  Honduras,  but  that  is  worthy  of  a  description  : 

"  It  extends  from  Purto  Dortes,  on  the  north  coast,  to 
San  Pedro  Sula,  some  thirty-five  miles  from  the  sea.  The 
track  is  in  barely  passable  concition.  In  places  there  are 
few  ties,  and  in  others  there  are  none.  Indeed,  I  was 
assured  by  a  man  who  says  he  has  charge  of  a  section 
eighteen  miles  long,  and  of  no  laborers  to  help  keep  it  in 
order,  that  in  one  or  two  places  the  rails  are  held  in  their 
places  by  wooden  pegs  and  nothing  else.  Of  course  this 
must  be  true,  for  he  told  it,  but  I  did  not  see  the  pegs. 
But  it  was  easy  to  see  where  the  rails  have  worked  their 
way  down  into  the  gravel  road-bed  until  the  iron  can  no 
longer  be  seen,  and  the  car-trucks  scrape  the  top  off  the 
ballast  as  they  pass.  Grass  grows  high  over  all  the  right- 
of-way,  the  dew  it  bears  wetting  engine  and  cars  as  they 
drag  along.  Bamboo,  the  fronds  of  palm  trees,  bushes, 
shrubs  and  vines  brush  top  and  sides  of  the  passing  train. 
(Don't  make  the  word  *  trains,'  for  there  is  in  the  equip- 
ment of  the  road  only  enough  rolling-stock  for  one  train 
of  some  five  or  six  cars.)         -    .     :'    '  ;  : ;'  '   u^. 

"  On  the  bridges,  of  which  there  are  many  small  ones, 
there  are  no  ties.  The  rails  rest  uneasily  upon  heavy  and 
more  than  half-rotten  stringers.  The  one  engine  on  the 
road  is  made  up  of  parts  of  four,  of  ancient  English  pat- 
tern, brought  here  some  fifteen  years  ago,  when  this  road 
began.    The  passenger-coach— in  the  singular  number— is 


about  as  large  as  an  average  street-car,  but  diflFers  materi- 
ally from  it  in  style  and  finish.  All  of  the  frame  above 
the  floor  of  the  car  is  of  wood,  dingy  with  age.  smoke,  and 
grime  worked  in  by  the  pressure  of  the  sweating  hands  of 
hundreds  of  passengers,  who  religiously  believe  that  to 
work  the  hands  is  folly,'  and  to  wash  the  face  after  4 
o'clock  in  the  afternoon  is  death.  As  the  rickety,  pant- 
ing engine  rocks  along  over  the  hummocks  of  the  track 
the  frame  of  the  coach  sways  easily  from  side  to  side  as 
a  loose-jointed  basket  worn  by  hard,  long  usage  may  be 
pushed  out  of  shape.  The  top  is  double-decked,  because 
a  multitude  of  holes  were  burned  deep  into  the  original 
roof  by  the  streams  of  burning  sparks  spouted  out  by  the 
engine.        --- .^_    :  ■'•'-';•.-.-.-.;-•.;   -..-.^  ../•;. 

*'  The  marvel  is  that  freight  and  passengers  can  be  hauled 
over  the  road  without  dumping  the  whole  cargo  into  the 
ditch  a  dozen  times  each  trip;  but,  some  way  or  other, 
by  the  lavish  expenditure  of  energy  and  ingenuity — about 
all  the  capital  he  had  to  expend  upon  it — Gen.  Krafft  has 
managed  to  keep  the  train  moving.  Fruits  form  the  prin- 
cipal freight  coastward,  and  merchandise  from  foreign 
lands,  that  which  goes  to  San  Pedro.  The  capacity  of  the 
road  is  taxed  heavily,  although  rates  are  almost  prohibit- 
ory. What  might  be  done  by  a  well  built,  properly  equip- 
ped, and  well  managed  road  reaching  from  ocean  to  ocean, 
across  this  country  of  precious  metals,  valuable  fancy 
woods,  prolific  fruit  plantations,  and  shortening  by  hun- 
dreds of  miles  the  route  from  the  east  to  the  west,  may 
easily  be  guessed." 


Fractures  in  Iron. 


Hundreds  of  existing  railway  bridges  w^hich  carry 
twenty  trains  a  day  with  perfect  safety,  would  break  down 
quickly  under  twenty  trains  per  hour.  This  fact  was 
forced  on  my  attention  nearly  twenty  years  ago,  by  the 
fracture  of  a  number  of  iron  girders  of  ordinary  strength, 
under  a  five-minute  train  service.  Similarly,  when  in  New 
York  last  year,  I  noticed,  in  the  case  of  some  hundrecs 
of  girders  on  the  elevated  railway,  that  the  alternate  thrust 
and  pull  on  the  central  diagonals,  from  trains  passing 
every  two  or  three  minutes,  had  developed  weaknesses 
which  necessitated  the  bars  being  replaced  by  stronger 
ones  after  very  short  service.  Somewhat  the  same  thing 
had  to  be  done  recently  with  a  bridge  over  the  river 
Trent,  but  the  train  service  being  small,  the  life  of  the 
bars  was  measured  by  years  instead  of  months.  If  ships 
were  always  among  great  waves,  the  number  going  to  the 
bottom  would  be  largely  increased.  It  appears  natura. 
enough  to  every  one  that  a  piece  even  of  the  toughest 
wire  should  be  quickly  broken  if  bent  backward  and  for 
ward  to  a  sharp  angle ;  but  perhaps  only  to  locomotive 
and  marine  engineers  does  it  appear  equally  natural  that 
the  same  result  would  follow  in  time  if  the  bending  were 
so  small  as  to  be  quite  imperceptible  to  the  eye.  A  loco- 
motive crank-axle  bends  but  ^\  inch,  and  a  straight  driving- 
axle  a  still  smaller  amount,  under  the  heaviest  bending 
stresses  to  which  they  are  subject,  and  yet  their  life  is 
limited.  During  the  year  1883  one  iron  axle  in  fifty  broke 
in  running,  and  one  in  fifteen  was  renewed  in  consequence 
of  defects.  Taking  iron  and  steel  axles  together,  the 
number  then  in  use  on  the  railways  of  the  United  King- 
dom was  14,848,  and  of  these  911  required  renewal  during 
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the  year.  Similarly,  during  the  past  three  years  no  less 
than  228  ocean  steamers  were  disabled  by  broken  shafts, 
the  average  safe  life  of  which  is  said  lo  be  about  three  or 
four  years.  Experience  has  proven  that  a  very  moderate 
stress,  alternating  from  tension  to  compression,  if  repeated 
about  100,000,000  times,  will  cause  fracture  as  surely  as  a 
bending  to  an  angle  repeated  only  ten  times. 


A  Mammoth  Passenger-Station. 


The  Waterloo  railway-station  at  London,  has  been 
opened  for  traffic  by  the  utilization  of  the  several  new 
lines  and  platforms  which  have  for  some  time  past  been 
in  course  of  construction  on  the  north  side,  and  this 
station  is  now  said  to  be  the  largest  passenger  terminus 
in  the  metropolis,  covering  an  area  of  upwards  of  20 
acres,  and  extending  southwards  from  Waterloo  road  to 
Westminster  Bridge  road.  Owing  to  the  continued  in- 
crease of  railway  traffic  the  enlargement  of  the  station 
has  been  in  progress  during  the  last  four  or  five  years. 
What  is  designated  the  new  station,  on  the  south  side  of 
the  old  main  line  station,  was  completed  about  two  years 
since,  and  did  much  to  relieve  the  pressure  caused  by  the 
great  suburban  traffic  on  the  company's  several  loop-lines 
branching  off  from  the  main  line,  but  this  increased  ac- 
commodation was  found  inadequate  to  the  traffic  demands 
made  upon  the  company,  and  hence  the  further  enlarge- 
ment on  the  north  side  in  the  direction  of  York  road, 
which  has  just  been  completed.  It  contains  four  addi- 
tional double  lines  of  rails  and  live  new  platforms.  The 
station  as  now  enlarged  contains  a  total  of  16  platforms, 
and  19  lines  of  rails,  having  an  aggregate  length  of  more 
than  four  miles.  A  special  feature  in  the  arrangements 
of  the  station  is  the  signal-box  at  the  entrance,  which  is 
said  to  be  the  largest  in  England,  containing  no  less  than 
180  levers.  Including  the  pui chase  of  houses,  lands  and 
compensation,  the  estimated  entire  cost  of  the  station  is 
said  to  be  ^350,000. 


Paper  Rails  in  Russia. 


In  the  Gentlemen  s  Magazine,  and  regarding  the  pro- 
jected establishmer\t  of  works  near  St.  Petersburg  for  the 
manufacture  of  paper  rails.  Professor  Mettieu  Williams 
says :  "  We  are  told  by  the  Organ  des  Al/nts  that  these  can 
be  produced  at  one-third  the  cost  of  steel  rails,  and  that 
they  are  extremely  durable,  the  paper  being  condensed  by 
great  pressure.  Being  much  lighter  than  metal,  these 
rails  may  be  carried  and  laid  at  far  less  cost.  They  are 
to  be  made  in  greater  lengths  than  ordinary  rails,  and, 
therefore,  will  have  fewer  joints.  This  will  doubtless 
diminish  oscillation  and  the  consequent  wear  and  tear  of 
rolling-stock.  The  success  or  failure  of  the  project  is 
simply  a  question  of  durability,  and  I  doubt  whether  any 
body  can  make  any  prediction  better  than  mere  random 
guessing  concerning  this.  Many  will,  of  course,  laugh  at 
the  idea  as  obviously  absurd,  but  all  great  innovations  are 
obviously  absurd  to  those  who  do  not  understand  them. 
In  reference  to  this  we  must  remember  that  much  of  the 
wear  and  tear  of  our  rails  is  due  to  the  crushing  weight  of 
the  engine,  and  this  can  not  be  diminished  with  metal 
rails,  for  if  the  engines  were  made  lighter  the  grip  of  the 
driving-wheels  would  fail.    The  paper  will  doubtless  afl[ord 


a  far  better  adhesion,  and  thus  be  less  violently  treated, 
and  effect  a  saving  in  the  plant.  It  is  not  a  question  of 
wear,  but  of  crushing.  When  there  is  no  slipping  of  driv- 
ing-wheels, nothing  but  rolling  pressure,  there  can  be  little 
or  no  wear  of  surface.  The  only  doubtful  question,  as  it 
appears  to  me,  is  whether  the  compressed  paper  will  dis- 
integrate internally  under  the  action  of  repeated  crushing 
strain,  and  thus  bulge  out  sidewise.  The  tenacity  of  paper 
is  much  greater  than  is  commonly  supposed.  The  pre- 
vailing ideas  on  the  subject  are  due  to  the  fact  that  we 
usually  have  it  before  us  in  films  that  are  easily  torn  by  a 
cross  strain.  A  sheet  of  iron  equally  thin  is  similarly 
tearable.  If  we  try  to  break  a  piece  of  paper  by  a  fair, 
straight  pull,  its  great  tenacity  becomes  evident.  Count 
Rumford  made  a  bar  of  paper  by  gluing  strips  of  ordinary 
sheets  together.  He  found  that  such  a  bar  having  a  sec- 
tional area  of  one  square  inch  sustained  a  weight  of  fifteen 
tons.  This  is  a  near  approach  to  the  tenacity  of  wrought 
iron.  The  admiralty  test  for  ship-plates  is  twenty-two 
tons  in  the  directions  of  fiber,  and  eighteen  tons  across 
for  first-class,  and  twenty  and  seventeen  tons  for  second- 
class  iron.  We  must  all  be  well-wishers  for  the  success 
of  this  invention,  as  the  luxury  of  gliding  over  noiseless 
tracks  would  be  charming.  Even  our  iron  masters  would 
scarcely  complain,  the  rail-making  trade  having  been  long 
since  reduced  to  a  series  of  transactions  about  as  profit- 
able as  cashing  one's  neighbor's  checks.  My  own  view  of 
the  commercial  part  of  the  subject  is  that  the  superseding 
of  iron  and  steel  rails  would  be  a  national  blessing.  Our 
supplies  of  raw  material  are  limited.  We  are  rapidly  ex- 
hausting our  coal,  and  already  have  to  largely  import  our 
iron-stone.  The  capital  now  engaged  in  such  crude  work 
as  rail-making  would  be  far  better  employed  in  higher 
production.  Better  that  the  outside  world  should  make 
its  own  rails  and  come  to  us  for  locomotives.  An  ounce 
of  watch  springs  or  a  pound  of  needles  is  worth  as  much 
as  a  ton  of  rails,  and  with  our  excess  of  labor  and  dearth 
of  material,  it  is  desirable  that  we  should  be  forced  by 
competition  to  make  upvalue  bv  highly  elaborating  small 
quantities  of  material." 


Ship  Railways  Again. 


The  Railway  Re^neut  says~:  Congressman  Herman,  of 
Oregon,  asks  the  House  to  instruct  the  commerce  com- 
mittee to  report  an  appropriation  of  $1,373,000  for  the 
construction  of  a  ship  railway  from  deep  water  on  the  Co- 
lumbia river  at  the  city  of  The  Dalles  to  deep  water  at 
Celilo,  on  the  same  river,  in  Oregon,  Mr.  Herman  states 
that  the  Columbia  river  drains  an  area  of  245,000  square 
miles,  embracing  portions  of  Oregon,  Nevada, Washington, 
Idaho,  Wyoming,  Utah  and  Montana,  and  exceeding  the 
combined  area  of  the  New  England  and  Middle  States 
and  Maryland,  Virginia  and  West  Virginia,  being  larger 
than  France  or  Germany,  and  twice  as  large  as  Great 
Britain  and  Ireland ;  that  the  surplus  wheat  of  the  Colum- 
bia basin  amounted  in  1884  to  over  350,000  tons,  and  that 
in  ten  years  the  exportation  of  grain  alone  will  probably 
amount  to  25,000,000  bushels.  The  whole  channel  of  the 
Columbia  river  is  choked  for  13  miles  above  The  Dalles 
by  an  accumulation  of  fixed  rock  and  lava,  and  to  open  a 
channel  through  or  around  the  obstruction  would  cost, 
according  to  the  estimates  of  United  States  engineers, 
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$ii,ooo.cxxD.  Major  W.  A.  Jones,  United  States  engineer, 
estimates  that  a  ship  railway  13  miles  long  to  connect 
continuous  navigation  450  miles  above  and  200  miles 
below  the  obstruction  would  cost  $1,373,000.  Mr,  Her- 
man says  as  there  is  some  doubt  of  the  practicability  of 
the  Eads  ship  railway  across  the  isthmus  it  would  be  well 
to  try  the  experiment  of  transporting  small  vessels  by  the 
proposed  Columbia  river  railway  before  undertaking  the 

transfer  of  heavier  vessels  across  the  isthmus  by  ship 
railway.  v   -::'■:.■;;...■--.. .,;  /.n,,; ..;.:■.:•  ■■•.■._  ■.^";,;'. 

....     -       --• -♦ V;-'--^    ,      '':'-.--■. 

The  Inventor  of  the  Valve  Motion.  . 


The  invention  of  the  valve  motion  to  a  steam-engine 
was  made  by  a  mere  boy.  Newcomen's  engine  was  in  a 
very  incomplete  condition,  from  the  fact  there  was  no 
way  to  open  and  close  the  valve  except  by  means  of  levers 
op)erated  by  hand.  He  set  up  a  large  engine  at  <  ne  of  the 
mines,  and  a  boy  (Humphrey  Potter)  was  hired  to  work 
these  levers.  Although  this  is  not  hard  work,  yet  it  re- 
quired his  constant  attention.  As  he  was  working  the 
levers  he  saw  that  parts  of  the  engine  moved  in  the  right 
direction  and  at  the  same  time  he  had  to  open  and  close 
the  valves.,-  -yy  ■■    .,-,:/  ■        •    ■,■■.■      .  :j-'-'  ■  :,_  .■:  -./:-■■-  =  . 

He  procured  a  strong  cord,  and  made  one  end  fat  to 
the  proper  part  of  the  engine,  and  the  other  end  to  the 
valve-lever,  and  the  boy  had  the  satisfaction  of  seeing  t  le 
engine  move  with  perfect  regularity  of  motion.  A  short 
time  after  the  foreman  came  around,  and  saw  the  boy 
playing  marbles  at  the  door.  Looking  at  the  engine,  he 
saw  the  ingenuity  of  the  boy,  and  also  the  advantage  of 
his  invention.  The  idea  suggested  by  the  boy's  inventive 
genius  was  put  in  a  practical  form  and  made  the  steam- 
engine  an  automatically  working  machine. 


A  Question  of  Economy. 


It  is  a  noteworthy  fact,  says  the  Iron  Age,  that  practices 
which  have  long  been  recognized  as  prejudicial  to  econo- 
my in  stationary  engine-running  are  permitted  to  con- 
tinue in  locomotive  management  without  apparent  cause. 
Among  several,  that  of  throttling  the  steam  supply  to  the 
cylinders  as  a  means  of  regulating  the  work  to  be  done, 
calls  for  increased  attention,  and  might  easily  be  abolished, 
to  the  great  benefit  of  the  expense  account.  Automatic 
cut-ofT-engines  of  the  present  day  have  conclusively 
demonstrated  what  advantages  are  to  be  derived  from 
such  a  cause,  and  make  it  appear  all  the  more  curious 
that  locomotive  engineers  as  a  body  have  not  become  im- 
pressed with  the  importance  of  keeping  the  throttle  wide 
open,  and  by  regulating  the  speed  by  the  reverse  lever. 
Instances  are  not  lacking  where  great  differences  of  fuel 
consumption  in  different  locomotives  were  traced  directly 
to  the  manner  of  handling  the  throttle-valve ;  and  cases 
where  especial  facilities  had  been  provided  for  the  work- 
ing of  the  reverse  levers  showed  that  the  results  were  of 
the  most  satisfactory  character.  In  the  light  of  such  ex- 
perience it  is  but  reasonable  to  expect  early  and  decided 
reform  in  this  direction.  Arrangements  which  would 
encourage  the  use  of  the  reverse  and  the  abandonment  of 
the  throttle-valve  for  purposes  of  regulation  would  not  be 
difficult  to  effect,  and  would  soon  exert  a  marked  influence 
on  the  coal  records  of  the  engines,;;    - 


Another  New  Rule  for  Running;  Railway  Curves. 


Mr.  M.  J.  Butler,  of  Napanee,  has  forwarded  to  us 
another  solution  to  the  problem  of  running  railway  curves 
sent  us  by  Mr.  Charles  Seymour,  of  Palestine,  111.,  and 
published  in  the  March  Journal.  Mr.  Butler  writes  as 
follows:       -    ;.  . 

'  "Napanee,  April  sth.  1886. 

kdiior  A  nierican  Railroad  fournal : 

Sir.—  I  noticed  in  your  issue  of  March.  1886,  an  article  from  Mr.  Charles 
Seymour,  chief  engineer,  of  the  Rloomfield  Railroad,  on  a  new  rule  for 
running  railway  curves.  I  used  it  four  years  ago  in  picking  up  the  line  of 
the  Thousand  Islands  Railway.  However,  I  think  the  solution  of  the 
problem  is  unnecessarily  long.  By  using  any  of  the  modern  field  books, 
viz  :  Searles,  Henck,  or  Shunk,  a  table  of  external  secants  for  a  one  degree 
curve  will  be  found  calculated  for  intersection  angles  running  from  i'  to 
120°.  Now  the  modus  operandi  I  followed  was  as  follows  :  1  produced  the 
tangents  to  intersection,  and  measured  the  deflection  angle.  I  next  bisected 
the  interior  angle  measuring  carefully  the  exterior  secant  distance.  I  then 
looked  in  my  Searles  and  found  the  external  secant  for  the  given  intersec- 
tion angle,  for  a  one  degree  curve.  I  divided  my  measured  distance  into 
this  external  secant  and  found  the  degree  of  the  curve,  which  would  pass 
through  the  measured  external.  I  next  took  from  book  the  tangent  for  the 
given  curve  and  planted  B.  C.  and  E.  C,  then  run  in  the  cur\-e.  An  ex- 
ample will  best  illustrate  the  ease  with  which  the  work  is  done. 

Given  I  —  47"  20'.  -"   i 

Ex  sec  measures  2T4.6  feet. 

Searles  page  290,  ex  sec  for  i"  curve  for  an  angle  of  47"  20'  —  5a6.i3. 
526.13 -•- 214.6  —  2' 27' curve. 

Tangent  for  i'  curve,  angle  47'  20'  «=  2511.2  +  a*  27' —  loas  feet  for 
tangent. 


■■-■■'  -■:■  ■■  '-  ■   -  •'    ■  t.C. 

The  following  simple  formulae  enables  one,  in  the  absense  of  a  modem 
pocket  book,  to  compute  the  data,  using  the  natural  sines,  tangents,  etc.,  as 
being  shorter  and  better  than  the  logarithmic,  sines,  tangents,  etc. 

Tangt.  =  ex  sec  X  COL  Ji^  intersection  angle. 

Radius  =  ex  sec  x  cot.  Y^  intersection  angle  -*-  tan  J^  intersection  angle. 
Example  same  as  before. 

I  ■=  47°  20'.     Ex  sec  =  2I4.^  ' ,'  "  .  _•.  ■  \  * 

Ex  sec  214.6  X  not.  cot.  Ji  47°  20'  —  4.773  ' 

Tangt.  of  curve  =  1024.2858  • 

Radius  equals  tangt.  ■*■  Tan  54  I  =  1024.28  -♦-  .43828  =—  2337  fl.  2"  vf  Curvc 


In  the  seven  years  from  1878  to  1885  the  railway  mile- 
age of  Canada  increased  from  6,864  to  10,149  miles,  the 
train  mileage  from  19,000.00010  30,623,000,  the  total  num- 
ber of  passengers  carried  from  6,443,000  to  9,672,599,  and 
the  tons  of  freight  from  7,883,000  to  14,679,000.  This 
showsencouraginggrowth.  _*;.';>    - 

Some  roads  have  adopted  the  plan  of  numbering  the 
berths  of  sleeping-cars  in  distinct  figures  on  the  outside 
of  the  curtains.  Passengers  speak  very  highly  of  the  con- 
venience of  the  practice,  and  we  see  no  reason  why  it 
should  not  be  universally  adopted. 

The  daily  work  of  locomotive  engineers  in  Germany 
varies  from  four  to  five  hours  per  day  for  fast-trains  to 
ten  hours  for  freight-trains.  The  engineers  get  every 
fourth,  fifth  or  seventh  day  for  rest.  Switchmen  have  a 
day  off  every  two  weeks. 

An  agitation  is  in  progress  for  the  construction  of  a 
new  line  from  Atlanta  to  the  seaboard  ;  it  will  op)en  up  a 
rich  country.  The  line  has  not  been  agreed  upon,  some 
projectors  wanting  it  to  go  in  one  diiection,  some  in  an- 
other. ':■'■-■'•:■  ':'.''■-.:"  ^ ■--'-:: . 
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THE  CHICAGO  SOCIALISTS. 


"  I  "  HE  recent  ebullition  of  socialism  in  Chicago  shoul  i 
by  no  means  be  thoughtlessly  confounded  with  tlif; 
strikes  or  even  lawlessness  of  workingmen  proper,  as  the 
two  are  quite  distinct  and  separate.    The  outrages  perpe- 
trated by  the  Chicago  "  Reds,"  following  closely  on  th 
labor  excitement,  naturally  tend  to  excite  public  feelin*^ 
against  workingmen's  organizations,  and  the  men  them 
selves  as  a  class ;  but  to  condemn  all  together  would  bi 
manifestly  unfair,  although  to  do  so  in  the  first  flush  of 
irritation  is  not  unnatural.  . 

The  scoundrels  taking  part  in  the  Chicago  outrage, 
though  self-styled  "  workingmen,"  probably  never  in  a 
solitary  instance  did  a  single  stroke  of  labor,  further  than 
when  the  absolute  necessity  of  lack  of  means  to  procure 
drink  compelled  a  momentary  and  spasmodic  activity. 
Herein  they  essentially  differ  from  the  workman  proper 
and  genuine  striker.  Th«  latter  has  of  late  done  much  to 
deservedly  forfeit  the  public  sympathy,  which  was  almost 
invariably  his  portion  ;  but  while  misled  and  in  the  wrong 
they  are  not  assassins.  1 

They  have,  it  is  true,  collectively  committed  more  than 
one  crime  which  strictly  construed  would  be  felonies,  but 
their  motive  was  not  simply  to  overturn  society  in  the 
hope  of  profiting  from  the  wreck,  but  was  doubtless  in 
their  estimation  one  eminently  proper,  and  from  their 
standpoint  justifiable.  Some  allowance,  therefore,  may 
fairly  be  made  them.  At  all  events  they  are  working- 
men.  I 

To  properly  deal  with  the  parties  responsible  for  the 
bomb-murder  in  Chicago  is  a  wholly  distinct  matter.  It 
is  gratifying  in  the  extreme  to  note  the  activity  of  the 
city  authorities,  and  the  pleasing  prospect  of  a  short 
shrift  for  the  scoundrels  implicated,  is  most  exhilarating 
in  these  times  of  easy  escape  from  the  wages  of  sin,  while 
the  spectale  of  half  a  dozen  "  Reds  "  rotating  at  rope-ends 
cannot  fail  to  be  of  admirable  influence  on  their  fellows. 

If  the  example  will  but  serve  to  convince  the  foolish 
and  misguided  workingman  that  the  law  is  not  to  be 
more  safely  broken  by  the  mob  than  by  the  man,  the  sad 
sacrifice  of  brave  lives  may  not  wholly  be  a  loss,  and 
good  come  out  of  evil. 


ONE  WAY  OF  PROMOTING  HARMONY. 


T  N  controversies  between  railway  companies  and  their 
employes  it  is  agreed  by  the  reasonable  men  on  both 
sides  that  arbitration  should  first  be  tried  to  settle  dis- 
putes. In  this  view  we  fully  concur.  We  are,  however, 
of  the  opinion  that  it  would  be  still  better  to  avoid  dis- 
content and  controversies  altogether,  and  are  hopeful 
that  some  means  might  be  devised  to  cultivate  such 
mutual  good-will  and  confidence  as  to  eliminate  almost, 
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il  not  altogether,  any  occasion  for  discontent.  Whenever 
employes  are  convinced  that  their  employers  take  a 
genuine  interest  in  their  welfare,  and  that  in  the  matter 
of  wages  they  fare  as  well  as  the  average  of  their  class, 
tliey  can  see  clearly  enough  that  interruption  oi  existing 
relations  must  be  damagmg  to  all  concerned  ;  but  first  and 
chiefly  to  themselves.  .  ,- 

But  conviction  on  this  point  is  not  gained  by  mere  pro- 
fessions. Tangible  evidence  of  a  substantial  nature  ad- 
mits of  no  question,  and  is  measured  chiefly  by  the  benefits 
conferred,  but  partly  by  the  cost  to  the  donor.  To  the 
latter,  then,  the  question  is,  whether  the  investment  brings 
an  adequate  return.      :  ..     -  ■  :.  - 

There  is  no  dispute  that  contentment  on  the  part  of 
employes  is  in  the  highest  degree  conducive  to  orderly 
conduct,  and  to  faithful  and  efficient  service,  and  that  an 
assurance  of  maintaining  such  a  spirit  is  worth  money  to 
a  large  corporation.  It  is  far  better  that  a  measure  look- 
ing to  such  an  object  should  originate  with  the  company 
than  with  its  employes,  that  it  should  be  freely  offered 
than  granted  with  reluctance  or  hesitation.  At  the  same 
time  it  should  not  be  thrust  on  them  for  compulsory 
acceptance,  as  such  a  course  would  be  sure  to  excite 
suspicion  and  provoke  opposition.  A  measure  of  such 
nature  would  go  far  to  prove  that  a  corporation,  though 
not  endowed  with  an  individual  soul,  is  yet  capable  of 
cherishing  human  sympathies,  and  would  be  reasonably 
sure  to  secure  an  appreciation  fruitful  of  good  works. 

The  casualties  of  railway  duty  and  the  sickness  incident 
to  humanity  under  all  circumstances  afford  abundant 
occasion  for  the  exercise  of  friendly  offices  and  for  organ- 
ized provision  of  relief.  The  assurance  to  an  employe 
that  he  will  receive,  under  such  circumstances,  skilled 
medical  attention  and  comforts  suited  to  his  needs,  is  a 
great  encouragement  to  zealous  discharge  of  duty  and  to 
orderly  conduct.  We  are  satisfied  that  no  more  effectual 
way  could  be  found  to  win  the  gratitude  and  confidence  of 
men,  then  an  assurance  that  they  will  not  become  common 
,  objects  of  public  charity  in  alms-house  or  hospital,  when 
overtaken  by  accident  or  sickness,  but  will  be  entitled  to 
the  provision  which  their  thoughtful  employers  have 
organized  in  such  fashion  that  all  can  contribute  and  none 
become  objects  of  charity.     Thus  men  preserve  their  self- 

respect,  and  never  take  the  first  downward  step  which  so 

:    often  leads  to  settled  pauperism. 

These  thoughts  have  been  suggested  by  the  recent  rail- 
way labor  disturbances  in  the  southwest  on  the  one  hand, 

■  and  by  late  articles  on  "  Railway  Medical  Service,"  pub- 
lished in  the  JOURNAL,  on  the  other.  To  illustrate  the 
view  here  taken,  we  are  permitted  to  use  the  following 
extract  from  a  letter  written  by  the  secretary  of  the  Balti- 
more and  Ohio  Railroad  Employes'  Relief  Association  to 
the  writer  of  the  articles  just  mentioned : 


"  Outside  of  Chicago  there  is  little  or  no  a^sfit^tion  on  labor  subjects 
among  our  people,  and  there  is  a  very  general  satisfaction  with  the  relief- 
plan,  which  has  found  high  favor  with  a  large  majority  of  our  employ^. 
Answering  your  inquiry  as  to  whether  there  is  any  reason  to  apprehend 
an  extension  of  the  present  labor  disturbances  to  the  people  of  our  com' 
pany,  I  am  justified  by  all  attainable  testimony  ip.  saying  that  there  Is 
no  strong  ground  for  such  apprehension,  and  in  my  judgment  the  results 
of  our  relief-plan  will  very  materially  and  favorably  affect  our  company's 
interest  in  the  present  troubles."         •         ;•       .    •  -■''■'.:,'-      ':'■■.  -•'.. 

This  is  only  one  of  a  good  many  advantages,  of  a  mutual 
character,  accruing  from  a  well-organized  railway  medical 
service,  but  the  one  just  now  brought  into  prominence 
by  disturbances  altogether  likely  to  recur,  not  likely  ever 
to  be  entirely  obviated,  but  capable,  in  our  judgment,  of 
being  greatly  moderated  and  sometimes  prevented  by  the 
measure  indicated.    '  -        *^^    •-?         ;         '     ' 


COMPULSORY   INSURANCE. 


'T*  HE  compulsory-insurance  idea  as  formulated  by  some 
of  the  principal  railway  companies  has  stirred  up  so 
strong  an  opposition  on  the  part  of  the  employes,  that  its 
success  is  doubtful.  /        \  -■     .       ' 

There  would  seem  to  be  some  basis  for  complaint  on 
the  part  of  the  unwilling  beneficiaries,  if  a  prospectus 
issued  by  one  company  may  be  taken  as  a  type  of  all. 
The  annual  contributions  or  premiums  are  scaled  accord- 
ing to  the  wages  of  the  policy-holder,  but  each  class  pays 
the  same  premium,  irrespective  of  the  age  of  the  insured 
at  the  period  of  entering.  Further,  there  seems  to  be  no 
discrimination  made  as  to  the  employment ;  an  express- 
engineer,  or  freight-brakeman  paying  no  more  than  an 
entry-clerk  in  the  principal  office.  It  may  be  true  that 
taking  say  one  thousand  employes  of  different  duties  the 
premiums  might  average  about  fairly,  judged  by  the  ordi- 
nary mortality  standard  ;  but  taken  individually  the  young 
office-clerk  of  eighteen  would  have  to  pay  the  same  pre- 
mium for  S'.ooo  insurance,  as  a  coal-car  driller  of  sixty 
years  of  age.  This  works  well  for  the  ancient  driller,  but 
would  hardly  be  viewed  enthusiastically  by  the  youthful 
clerk.      .■■•-^■-  '■'.  '^'''^-  ■'■'■■'   '■-■'        :■■■.- 

Even  if  the  premiums  were  graded  according  to  age,  as 
by  the  customary  system,  the  young  man  of  twenty  would 
pay  much  more  than  the  actual  cost  of  his  insurance ;  as 
by  the  usual  plan,  this  excess  of  premium  is  balanced  in 
later  years  by  a  corresponding  excess  of  COSt,  which 
strikes  an  average.  In  order,  however,  to  preserve  this 
equilibrium  it  is  essential  that  the  insured  should  remain 
a  permanent  member  of  the  organization,  or  have  the 
option  of  a  surrender  value ;  and  as  it  is  quite  probable 
that  an  employe  of  a  road  might  change  his  situation, 
three  main  features  of  an  equitable  life-insurance  would 
be  denied  him.  "  "-'"     '  '-  ^  ' 

It  can  not  be  considered  surprising  that  the  scheme  is 
not  received  with  favor  by  the  parties  most  interested. 
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EDITORIAL  NOTES. 


A  SHORT  time  since  some  English  railway  authorities 
reported  on  our  systems  that  they  failed  to  observe  any 
feature  that  might  be  advantageously  transplanted  to 
their  own  in  the  hope  of  taking  root.  It  almost  seems 
that  •'  experientia  »on  docit."  since  a  recent  snow  blockade 
on  some  of  the  English  lines  should  at  least  have  demon- 
strated the  utility  of  our  heating  facilities;  while  the 
absence  of  drinking  water  and  other  very  necessary  con- 
veniences was,  at  the  time  mentioned,  severely  felt.  These 
perhaps  minor  points  might  be  worthy  of  imitation. 


4:  * 


M.  EsTRADE,  a  private  French  gentleman  of  fortune, 
deserves  much  credit  for  his  pluck  and  perseverance  in 
demonstrating  the  utility  of  his  views  on  tractive  power. 
Failing  to  procure  that  hearing  and  experiment  to  which 
he  considered  his  ideas  entitled,  he  has  taken  the  demon- 
stration on  himself,  and  is  building  a  locomotive  at  his 
own  expense  to  show  that  he  is  in  the  right.  His  point 
lies  in  that  he  considers  the  present  diameter  of  tractive- 
wheels  too  small,  and  he  consequently  is  having  con- 
structed, at  his  private  cost,  an  engine  with  drivers  of  8 
feet-  2}4  inches  diam.,  which  he  considers  will  effectually 
convince  all  doubters.  An  inventor  of  so  practical  a 
pluck  deserves  encouragement. 


* 
*       * 


The  Railway  Reporter  for  April  says  : 

"  A  steamboat  from  St.  Louis,  on  a  single  trip,  carried  to  New  Orleans 
27,000  tons  of  grain,  the  freight  upon  which  amounted  to  $i  ,800.  It  is  claimed 
by  those  who  know,  and  have  made  the  calculation,  that  the  same  amount 
of  freight  by  rail  would  have  cost  $178,000.  That  its  transportation  would 
require  3,700  cars.  This  is  certainly  a  tremendously  strong  argument  in 
favor  of  liberal  appropriations  for  the  improvement  of  our  rivers  and 
waten**ays  in  the  interest  of  facilitating  and  perfecting  navigation." 

This,  if  true,  would  indeed  be  an  argument  in  favor  of 
water-transportation,  but  the  figures  are  a  little  startling. 
First  we  have  a  steamboat  carrying  27,000  tons  of  grain 
alone,  while  the  tonnage  of  the  great  ocean  liners  rarely 
exceeds  8,000.  Further,  the  freight  on  one  ton  of  grain 
from  St,  Louis  to  New  Orleans  appears  to  be  6.6  cents  ; 
certainly  a  very  low  figure,  against  which  competition  on 
the  part  of  railway-carriers  may  indeed  be  considered 

hopeless. 

*** 

In  the  west,  at  least,  the  cyclone  may  fairly  be  con- 
sidered to  have  its  bearing  on  the  railway  interests. 
During  a  wind  storm,  April  6th,  a  passenger-train  on  the 
Port  Huron  and  Northwestern  Narrow-gauge  Railroad  in 
Michigan  was  blown  from  the  track,  three  coaches  being 
hurled  into  the  ditch  and  eleven  people  injured,  though 
only  one  seriously.  Two  or  three  similar  occurrences  can 
now  be  called  to  mind,  in  all  of  which  the  trains  were  on 
narrow-gauge  roads.     For  the  section  interested,  where 


these  violent  whirlwinds  are  common,  it  may  be  ques- 
tioned whether  the  tornado  is  not  a  factor  in  road-build- 
ing, since  the  narraw-gauge  lines  appear  to  invariably 
sufler  from  their  effects. 


* 
*      * 


The  laws  bearing  on  the  responsibility  of  railway  com- 
panies for  losses  in  sleeping-cars  vary  in  different  States. 
The  question  is  one  which  should  come  under  one  general 
decision,  that  travelers  might  know  what  redress  to  ex- 
pect, regardless  of  the  consideration  of  the  particular 
section  of  the  country  in  which  the  loss  occurred.     J 


The  first  through-train  over  the  Canadian  Pacific  Rail- 
way, between  the  Atlantic  and  Pacific  oceans,  left  Mon- 
treal, Monday,  May  24th,  the  Queen's  birthday. 


The  war  series  is  continued  in  the  May  Century  by  a 
valuable  illustrated  posthumous  article  by  General  Mc- 
Clellan.  "  From  the  Peninsula  to  Antietam  ; "  "  McClellan 
at  the  Head  of  the  Grand  Army,"  by  Warren  Lee  Goss, 
and  "  The  Battle  of  South  Mountain,  or  Boonsboro',"  by 
Gen.  D.  H.  Hill.  Among  other  illustrated  contributions 
to  this  number  are  the  first  of  an  architectural  series  by 
Mrs.  Schuyler  Van  Rensselaer  on  "  American  Country 
Dwellings;"  "The  Flour- Mills  of  Minneapolis,"  by 
Eugene  V.  Smalley;  '"A  Californian's  Gift  to  Science: 
Lick  Observatory,"  by  Taliesin  Evans,  and  "  The  Breed- 
ing of  Fancy  Pigeons,"  by  E.  S.  Starr.  j      - 

Outing  for  May  appears  in  the  fresh  and  breezy  shape 
appropriate  to  the  month.  Among  the  illustrated  articles 
are  "  Ranch  Life  and  Game  Shooting  in  the  West,"  by 
Theo.  Roosevelt,  and  "  British  Yachting, '  by  C.  J.  C. 
McAllister,  both  excellent  effects  of  pen  and  pencil.  The 
bicycle  is  well  represented  by  two  papers,  "  The  Stanley 
Show  "  and  "  Around  the  World  on  a  Bicycle ; "  the  latter 
being  one  of  Mr.  Thos.  Stevens'  entertaining  papers  on 
his  novel  experiences  in  the  east.  The  rest  of  the  issue 
is  as  admirable  as  ever  in  make-up  and  material. 

Cassell's  Magazine  of  Art  for  May  is  the  usual  ad- 
mirable resume  of  artistically  illustrated  good  reading  for 
which  it  is  well-known.  One  of  Millet's  famous  paintings — 
••  The  Bean  Gatherer  ' — forms  the  frontispiece,  and  is  an 
admirable  reproduction  of  a  prominent  example  of  the 
famous  Morgan  collection.  "  Ceilings  and  Walls,"  "  An 
English  Sculptor  "  and  "Art  in  Metal  Work,"  are  all  ex- 
cellently illustrated  and  written  papers  on  their  several 
subjects,  while  the  balance  of  the  issue  fully  sustains  its 
general  high  standard.  '  1 

Vol.  I,  No.  17,  of  Cassell's  National  Library  is  Macau- 
lay's  "  Francis  Bacon,"  and  fully  sustains  the  standard  of 
excellence  to  which  these  publications  have  attained. 
The  judgment  used  in  selecting  subjects  is  worthy  of  al 
praise,  while  the  contents,  shape  and  appearance  of  the 
volumes,  make  them  a  valuable  acquisition  to  the  reader. 

The  Illustrated  Graphic  News  of  Chicago  for  the  2 2d 
is  an  admirable  number  both  in  illustrations  and  matter. 
The  article  and  cuts  on  the  St.  Louis  bench-show  are  ex- 
cellent, while  the  whole  issue  is  bright  and  thoroughly 
readable.     ,  v  .      -^  .  ;    -  ■ 
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American  Street-Railway  Association.:    v 

/'r«/V^>»/.— Julius   S.   Walsh,  President   Citizens'   Railway  Company, 
St.  Louis,  Mo. 

Firtt  Vice-President. —Vf\\\\&Ta  White,  President  Dry  Dock.  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  Vice-President. — C.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President.— S):\m\xc\     Little,    Treasurer    Highland     Street- 
Railway  Company,  Boston,  Mass. 

Secretary  and  Tr^<if«»-*^r.— William  J.  Richardson,  Secretary  Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  CinciD- 
nati,  O.,  on  Wednesday,  October  2oth,  1886. 


THE    MIGHT    OF   RIGHT. 


'T^HE  result  of  this  most  uncalled  for  among  recent 
"*■  strikes  seems  to  be  fully  in  accord  with  the  present 
public  feeling,  which  of  late  and  naturally  has  undergone 
a  complete  revolution.  It  is  unnecessary  to  recapitulate 
the  causes  and  demerits  of  this  special  instance  of  the 
workingman's  apparent  lack  of  reasoning  power,  since 
they  are  in  all  details  already  public  property.  There  was 
absolutely  no  justification  for  the  course  taken,  as  the 
claims  made  were  not  in  the  nature  of  betterments  in  the 
condition  of  the  strikers,  but  simply  an  insolently  arbi- 
trary command  that  certain  features  of  the  managing 
policy  of  the  company,  objectionable  to  some  labor  order, 
should  be  at  once  eliminated. 

There  can  be  no  doubt  that  the  strike  resulted  wholly 
from  the  pernicious  effect  and  impression  made  upon  the 
leaders  by  the  injudicious,  but  evident  public  sj'mpathy 
iccorded  in  the  preceeding  strike,  where  at  least  there 
were  reasonable  and  comprehensible  demands  made,  and 
some  grievances  deserving  redress. 

In  the  former  case  the  immense  strength  and  vast  value 
of  having  the  public  as  an  ally  was  plainly  demonstrated. 
The  strikers  and  their  friends  by  no  means  kept  within 
the  bounds  of  law,  but  so  strong  was  public  sympathy, 
and  so  readily  the  justice  of  their  demands  admitted,  that 
they  were  enabled  to  employ  with  impunity  the  same 
weapons  whose  use,  in  the  present  instance,  brought  down 
on  them  universal  condemnation. 

It  is  unfortunately  true  that  there  is  much  labor  under- 
paid in  this,  as  in  other  countries ;  just  as  there  are  many 
manufactured  commodities  which  would  not  bring  their 
cost  price  in  open  market,  but  the  cause  is  the  same  in 
both  cases.  Nevertheless,  it  is  not  unnatural  to  feel  a 
sympathy  with  human  property  when  it  fails  to  bring 
a  living  price,  as  broadly  speaking,  it  may  be  claimed  that 
every  man  willing  to  work  should  be  able  to  command  a 
decent  existence  in  return  for  his  labor.  In  consequence 
of  this  natural  feeling,  the  public  is  prone  in  its  sympathy 
to  indulgently  overlook  many  slight  infractions  "of  the 


law,  as  the  people,  feeling  that  the  demands  are  reason- 
able, are  ready  to  view  the  illegal  acts  with  some  degree 
of  laxity.        .':■■-       '  /.  ,'':' :'.y:.'    '-^  :'''\- ; - 

-  A  comparison  drawn  between  the  late  general  horse-car 
strike  and  the  present  Third  avenue,  is  a  perfect  illustra- 
tion of  the  golden  truth  that,  to  be  in  the  right  is  half  the 

battle.  In  the  course  of  the  former  general  tie  up  the 
strikers  committed  many  and  far  more  flagrant  iofractions 
of  the  laws  and  rights  of  others,  but  they  were  fighting  for 
what  was  felt  to  be  their  due,  and  asked  little  more  than 
the  right  to  live  with  barely  decency,  and  enlisting  on 
their  side  the  public,  were  therein  invincible. 

It  is  perhaps  not  surprising  that  the  strikers  failed  to 
recognize  the  true  cause  of  their  power  and  success,  but 
intoxicated  with  their  triumph,  attributed  the  result  solely 
to  their  intrinsic  strength ;  but  the  deductions  drawn  by 
them  were  unfortunately  erroneous,  as  they  have  prob- 
ably by  this  time  reluctantly  recognized.  The  present 
strike  was  unjustifiable,  and  while  they  have  committed- 
far  fewer  infractions  of  the  law  than  in  the  former  tie-up, 
and  as  a  whole  may  be  considered  fairly  orderly  and  law- 
abiding,  they  have  met  disastrous  failure. 

Corporations  have  few  friends,  as  their  experience  with 
juries  has  painfully  impressed  upon  them  ;  and,  therefore, 
to  obtain  the  sympathy  of  the  public  requires  indisputable 
evidence  that  in  a  controversy  they  are  right  and  their 
opponents  wrong.  So  it  was  in  the  present  instance,  or 
otherwise  victory  would  again  have  perched  uf>on  the 
standard  of  the  workers,  to  capital's  confusion. 


MR.   MILLER'S  "FUN.' 


Mr.  Miller,  the  light-hearted  gentleman,  who,  as  a 
pleasant  little  jest,  humorously  placed  a  stone  in  the  slot 
of  the  cable  road  operated  by  the  Third  Avenue  line,  has 
been  by  an  unappreciative  jury  convicted  of  malicious 
mischief.  This  means  that  there  is  a  ver)'  fair  prospect 
of  a  most  original  joker  tarrying  for  a  space  within  the 
hospitable  walls  of  Sing  Sing. 

Mr.  Miller,  in  his  own  defense,  distinctly  stated  and 
testified  that  his  sole  and  single  motive  was  to  aflbrd  in- 
nocent amusement  to  the  passengers  of  the  coming  car, 
by  means  of  the  ludicrous  attitudes  and  positions  which 
the  smash-up  would  produce.  To  accomplish  this  laud- 
able purpose  he  used  the  simplest  and  most  efficacious 
means  in  his  power :  that  is,  wedged  a  stone  in  the  track- 
slot — "  in  fun." 

Unfortunately  for  so  merry  and  pranksome  a  spirit,  he 
had  to  deal  with  a  judge  and  jury  singularly  deficient  in 
that  sense  of  humor  on  which  we  Americans  so  pride 
ourselves.  Not  only  did  they  absolutely  refuse  to  grasp 
the  point  of  this  jest,  but  went  the  outrageous  length  of 
claiming  that  it  was  no  jest  at  all,  but  a  highly  reprehen- 
sible, and  even  criminal  outrage ;  for  which  they  held  that 
the  merry  Mr.  Miller  must  suffer  incarceration  in  addition 
to  nonappreciation  of  his  joke.  ■  , 

Mr.  Miller  very  properly  considers  that  trial  by  jury  is 


■■:&/■ 
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a  mockery  on  justice :  but  in  the  solitude  of  his  State 
appartment  he  may  console  himself  with  the  reflection 
that  it  was  his  misfortune,  not  his  fault,  to  have  his 
praiseworthy  effort  to  afford  "  fun  "  submittted  to  the 
judgment  of  men  so  utterly  deficient  in  a  proper  sense  of 
humor. 


The  Arcade  Railway. 


The  Governor  has  signed  the  bill  authorizing  the  much 
talked  of  underground  arcade  railway.  If  but  one-half 
the  promises  made  by  the  projectors  are  fulfilled,  and  a 
still  smaller  fraction  of  their  agreements  as  to  damage, 
etc.,  adhered  to,  the  Governor  will  be  more  than  justified 
in  his  action.  With  the  apparent  thoroughly  responsible 
backing  and  good  names  identified  therewith,  the  scheme, 
if  eventually  brought  to  completion,  should  prove  the 
missing  link  between  Harlem  and  the  Battery. 


FORM   OF   STREET-CAR    BODIES. 


BY   W.    P.    EDWARDS. 

[Written  for  the  American  Railroad  Journal.] 


The  remark  recently  made  by  a  large  holder  in  street- 
railway  stock,  that  he  saw  no  reason  why  the  ne.xt  lot  of 
cars  which  he  intended  to  purchase  should  not  have  the 
same  shape  as  those  of  the  new  Broadway  road,  is  very 
suggestive.  These  new  cars  have  very  straight  sides,  and 
even  to  an  inexperienced  person  present  a  striking  con- 
trast to  the  more  common  form.  The  fact  that  so  im- 
portant a  road  has  adopted  such  a  style,  has  its  influence 
in  setting  a  fashion.  This  was,  no  doubt,  the  reason  for 
the  remark. 

It  should  be  generally  understood  that  the  straight 
body  has  been  adopted  to  a  certain  extent  under  protest. 
Broadway  is  a  comparatively  narrow  street  and  is  crowded 
with  business.  It  was  therefore  necessary  to  give  the  traf- 
fic as  much  space  as  possible  by  crowding  the  car-tracks. 
This  having  been  done,  it  was  found  that  the  standard 
body  which  had  for  years  been  used  on  most  of  the  roads 
in  the  city,  was  so  wide  that  a  man  could  not  stand  between 
the  tracks  when  cars  were  passing.  A  narrower  body  was 
in  consequence  adopted,  and  the  shape  had  to  be  modified 
accordingly.  The  new  cars  cannot  be  as  strong  nor  as 
durable  as  those  of  the  more  common  style,  and  they  are 
certainly  much  less  convenient  and  comfortable,  on  ac- 
count of  the  reduced  width.  ■ ,  ■ 

The  body  of  a  horse-car  is  built  upon  principles  similar 
to  those  applicable  in  coach-building.  While  both  the 
street  and  steam-cars  were  originally  modeled  upon  the 
lines  of  a  coach-body,  the  steam-car,  in  its  framing  and 
distribution  of  materials,  has  departed  radically  from  the 
original  pattern.  The  horse-car  has  to  resist  twisting  and 
racking  strains  coming  from  almost  every  direction,  and 
is  called  on  to  carry  loads  greater  than  its  own  weight. 
The  passenger-car  on  steam  roads  carries  a  load  which  is 
small  as  compared  with  its  own  weight,  and  has  principally 
to  resist  severe  endwise  strains  to  which  the  street-car  is 
never  subjected.  The  load  of  an  ordinary  day  coach  on 
a  steam  road  is  rarely  as  heavy  as  that  which  may  be  found 
on  almost  any  full-sized  street-car  in  New  York  City  in 
the  "commission  "  hours  of  the  evening.     In  one  case  the 


car  is  six  or  seven  times  as  heavy  as  its  load,  in  the  other 
the  load  may  be  twice  as  heavy  as  the  car.   ,:  •  ■.,     j 

To  meet  the  conditions  of  street  traffic,  cars  must  be 
light  and  strong.  Lightness  is  indispensable,  because  the 
motive-power  limits  the  total  load.  After  selecting  our 
materials  with  a  view  to  strength  and  lightness,  it  is  found 
that  the  cylinder  or  globe  present  forms  having  the 
greatest  strength  in  proportion  to  the  quality  of  material 
employed.  It  is,  therefore,  best  to  add  to  material  resist- 
ance of  panels  and  posts  that  which  may  be  gained  by 
making  the  body  convex  or  concave.  The  convex  por- 
tions become  so  many  arches  to  resist  a  change  of  shape. 
The  panels  are  made  concave  or  convex,  as  the  case  may 
be,  to  fit  the  frame.  They  are  covered  on  the  inside  with 
a  coarse,  strong  canvas  or  "  scrims,"  glued  fast  to  both 
panel  and  the  posts  to  which  the  panel  is  attached.  But 
this  is  not  all.  The  panels  are  usually  set  in  glue  or  lead 
in  addition  to  the  screws  or  nails  by  which  they  are  held. 
Stays  or  strips  of  wood  are  glued  upon  them,  which  rein- 
force them  and  greatly  increase  their  strength.  Strong 
but  light  bracing,  with  rods  and  plates  of  iron  and  pockets 
for  posts,  hold  these  arches  in  place  and  make  the  car- 
body  at  once  the  strongest  and  lightest  construction  to  be 
found  in  general  use. 

When,  however,  the  peculiar  shape  of  the  car-body  is 
abandoned,  the  advantages  of  the  arch  are  lost.  Straight 
panels  have  to  depend  upon  the  tenacity  of  the  wood  and 
canvas  alone.  The  framing  in  the  same  way  suffers  a  loss 
of  stiffness.  It  can  no  longer  withstand  all  kinds  of 
strains  without  yielding.  This  is  not  a  theoretical  result, 
but  one  which  has  been  taught  by  experience.  Many 
years  ago  a  road  not  far  from  New  York  City  built  its  own 
cars,  and  fixed  upon  a  form  of  body  having  almost  straight 
panels.  The  bodies  soon  began  to  shew  signs  of  weakness, 
and,  long  before  it  was  to  be  expected,  the  cars  were  fairly 
racked  to  pieces.  As  soon  as  the  frames  began  to  "  work  " 
or  move,  it  was  practically  impossible  to  keep  the  roofs 
tight,  and  decay  of  the  posts  followed  quickly.  It  is  need- 
less to  say  that  the  straight-sided  cars  were  replaced  by 
others  of  the  ordinary  form.  l 


PROGRESS    OF    ELECTRICITY    AS   A   MOTIVE- 
POWER. 


[Report  of  the  Special  Committee  read  at  the  recent  Convention 
of  the  American  Street-Railway  Association.] 


{Concluded.) 


In  November,  1884,  important  action  was  taken  by  the 
Manhattan  Elevated  Railroad,  of  New  York,  in  permitting 
the  laying  of  a  central  conductor  along  its  Second  avenue 
line,  for  the  purpose  of  experimenting  with  electrical  pro- 
pulsion. Five  electric  companies,  the  Edison,  Field, 
Brush,  Siemens,  and  Daft,  proposed  to  pool  their  patents, 
but  we  understand  this  idea  was  not  consummated.  How- 
ever, experiments  were  begun  and  are  still  under  way. 
The  Daft  system  is  applied  to  the  Hampden  branch  of 
the  Baltimore  Union  street-railway,  a  third  rail,  insulated 
and  placed  between  the  track-rails,  is  used,  weighing  25 
pounds  per  lin.  yard.  The  Ridge  Avenue  Passenger  Rail- 
way Company,  of  Philadelphia,  have  given  permission  to 
the  American  Electric  Railway  Company  to  lay  a  conduit 
and  experimental  line.     This  was  the  Bidwell  Company, 
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and  during  the  Franklin  Institute  Electrical  Exposition, 
in  the  fall  of  1884,  it  operated  an  experimental  line,  carry- 
ing thousands  of  passengers. 

In  1884  it  was  stated  that  5.872  patents  in  electricity  had 
been  taken  out  in  the-  United  States.  Such  is  now  the 
activity  among  inventors,  that  time  will  not  permit  a 
mention  of  many  other  more  or  less  deserving  motors. 
Your  attention  was  called,  at  the  last  Convention,  to  the 
Bentley- Knight  system  at  Cleveland,  Ohio.  It  has  con- 
tinued in  use  during  the  past  year,  with  most  gratifying 
success,  as  we  are  informed.  You  have  received  copies  of 
their  pamphlet,  setting  forth  the  advantages  in  the  use  of 
electrical  motors.         -    "    .v"    '  ;'      ^  -^'  '  ■.    ■ 

On  October  20th,  1880,  and  February  9th,  1881,  M. 
Camille  Faure,  of  France  patented  an  "accumulator  "  ;  an 
improvement  on  Plantes'  secondary  battery.  Time  will 
not  permit  an  extended  description.  Suffice  to  say  that 
an  "accumulator  "  does  not  store  up  the  electricity  that  is 
put  into  it ;  but  the  action  of  the  electric  currents  effects 
certain  chemical  changes  upon  the  contents  of  the  accumu- 
lator, or  does  work.  Like  the  Gramme  machine,  this 
current  can  be  reversed  and  the  store  of  work  gives  us 
currents  of  electricity.  Once  charged  by  electricity,  the 
accumulator  may  be  kept  a  considerable  length  of  time 
without  losing  its  power,  and  gives  out  a  current  steadily, 
similar  to  an  ordinary  voltaic  cell.  Patents  for  accumu- 
lators and  storage  batteries  have  been  taken  out  by  E. 
Volckmar,  J.  S.  Sellon,  C.  W.  Siemens,  Brush,  Seardel, 
Keith,  Kabath,  etc.,  etc.  The  improved  Faure-Sellon- 
Volckmar  accumulator  weighs  75  pounds,  and  gives  i 
horse-power  an  hour.  Using  steam  or  water-power  to  run 
a  dynamo  and  generate  electricity,  with  which  to  charge 
the  accumulator,  is  much  cheaper  than  the  burning  of 
zinc  in  a  battery,  and  efforts  were  soon  made  to  use  these 
accumulators  in  propelling  cars.  The  Electric  Power 
Storage  Company  built  a  tramway  car  in  1883,  carrying 
forty-six  passengers.  It  weighed  complete,  without  pas- 
sengers, 41^  tons.  The  accumulators  were  placed  under 
the  inside  seats.  Fifty  Faure-Sellon- Volckmar  cells  were 
used,  each  11x13x7  inches,  weighing  80  pounds,  and 
capable  of  working  the  car  seven  hours.  A  Siemens 
dynamo  under  the  car  was  connected  with  the  accumu- 
lators by  an  insulated  wire.  A  driving  belt  transmitted 
the  motion  from  the  dynamo  to  the  axle  of  the  car  wheels. 
In  starting  the  car,  electricity  was  taken  from  the  accumu- 
lator to  the  dynamo  by  means  of  a  movable  switch.  The 
power  required  could  be  increased  or  diminished  by  using 
a  larger  or  smaller  number  of  cells.  Reckenzaum  states 
that  from  actual  practice  with  a  set  of  cells  in  propelling 
a  forty-six  passenger  tram-car  on  experimental  line,  the 
total  weight  of  leads  and  oxides  of  lead  was  1,590  pounds, 
and  efficiency,  71  per  cent.  The  London  Standard  sx.q.x.gs 
that  "  Cars  propelled  by  accumulators  have  been  many 
times  essayed,  as  in  Paris  and  Brussels,  but  hitherto  with- 
out approaching  that  practical  success  which  is  requisite 
for  street  locomotion  ;  the  excess  in  weight  of  the  lead- 
batteries,  and  the  comparatively  small  amount  of  power 
developed  bringing  these  means  to  serious  disadvantage. 
*  *  *  Accumulators  have  now  been  produced  of  much 
less  weight  and  far  greater  power,  and  this  result  has  been 
attained  without  sacrifice  of  durability.  The  whole  series 
of  accumulators  in  the  present  car  weighs  only  1%  tons, 
and  the  motor,  gearing,  and  accessories,  yi  ton  to  i  %  tons  : 


car,  2>2  tons.  Total  with  forty-six  passengers,  5^  tons. 
For  the  electric  tramway  the  cost  of  six  cars,  including  the 
charging  station,  would  give  an  average  of  ^700  ($3,500)." 

The  electric  railway  at  the  linen  bleaching  works  ot 
Paul  Duchesnne  Fournet,  at  Le  Breuil-en-Auge,  opened 
in  1882.  and  constructed  by  Clovis  Dupuy.  is  operated  by 
Reynier-Faure  accumulators.  The  motor  consists  of  a 
reversible  Siemens  machine  mounted  on  a  car,  with  neces- 
sary mechanism,  to  which  a  tender  is  attached  containing 
the  accumulators.  The  road  is  6,691  feet  long;  gauge, 
3i>^  inches;  weight  of  locomotive,  2,057  pounds;  tender, 
1,540;  each  loaded  car,  1,760.  Total  weight  of  train, 
14,080  pounds.     Speed,  jyi  miles  per  hour.  ..  ■ 

The  electric  tram-car  of  the  French  Electric  Storage 
Company  was  first  run  in  1881.  On  June  24th,  1883,  it 
made  an  experimental  trip  with  thirty  passengers,  a  dis- 
tance of  about  20  miles.  Speed,  7;^  miles  per  hour.  Total 
weight  of  tram-car,  about  9  tons,  including  80  accumula- 
tors, of  66  pounds  each.  Electric  power  furnished  equalled 
7^  horse  power  during  2/4  hours. 

In  conclusion,  }our  committee  consider  the  application 
of  electricity  to  the  propulsion  of  street-cars  as  entirely 
feasible.  The  seven  electric  railways  in  Europe,  besides 
the  tests  in  this  country,  prove  this  to  be  true.  It  is  now 
narrowed  down  simply  to  a  question  of  dollars  and  cents, 
or  comparative  economy  with  horses,  cable  power,  etc. 
In  the  crowded  streets  of  the  American  cities,  no  system 
of  overhead  wires  would  be  permitted  by  the  municipal 
authorities.  The  rails  could  not  be  used  to  carrvthe  cur- 
rents,  for  obvious  reasons,  therefore  a  conduit  system 
offers  the  only  practical  solution.  The  system  of  running 
cars  by  accumulators  can  be  applied  with  least  trouble 
and  less  first  cost,  but  at  a  great  sacrifice  of  electricity. 
The  result  of  two  years'  working  of  the  electric  railway  at 
Zankerode,  Prussia,  showed  that  only  30  per  cent,  of  the 
power  of  the  steam-engine  was  applicable  to  the  propul- 
sion of  cars,  but  even  this  compares  favorably  with  the 
cable  system.  Our  worthy  fellow-member,  Mr.  C.  B. 
Holmes,  president  of  the  Chicago  City  Railway,  stated  at 
our  last  convention  (see  page  150  of  proceedings).  "  The 
total  amount  of  power  required  for  ordinary  operation  is 
477  horse-power.  Of  that  it  takes  389  to  run  the  machine 
and  the  cable.  This  equals  81 '2  per  cent.,  or  iS^^  per 
cent,  of  useful  power.  An  efficiency  of  50  per  cent,  and 
over,  is  claimed  for  recent  improvements  in  electrical 
transmission.  If  this  is  realized,  the  efficiency  of  the 
electric  railway  will  be  nearly  300  per  cent,  greater  than 
the  above  cable  railway. 

If  electricity  be  used  to  charge  accumulators,  there 
is  said  to  be  a  further  loss  of  30  per  cent.,  therefore  your 
committee  do  not  favor  the  use  of  accumulators. 

The  following  letter  from  the  Bentley-Knight  Electric 
Railway  Company,  proves  that  capital  in  their  hands  con- 
siders the  problem  solved.      .         ..  .-.    . 

,.'^  Walter  H.  Knight, 

■«    .'    .','  Chief  Engineer. 

Edwaru  M.  Bentlev, 

Consulting  Engineer. 


Rowland  R.  Hazard, 

President. 

Robert  W.  Blackwell, 

Secretary. 


THE  BENTLEV-KNIGHT  ELECTRIC  RAILWAY  COMPANY. 

'-•:;;     ;      ',v;v  No.  115  Broadway,  New  York,  June  ^d,  1885. 

AUGI'STINE  W.  Wright,  Es(.)., 

Supt.  Track  and  Construction,  North  Chicago  City  Railway. 
Mv  Dear  Sik  :    I  desire  to  call  the  attention  of  your  committee  of  the 
Street-Rail  way  Association  on  "  Electricity  as  a  Motive  Power,"  to  the 
system  of  the  Bcntly-Knight  Electric  Railway  Co.,  of  this  city. 
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_  This  corporation  is  now  ready,  after  longf  and  exhaustive  experimentation 
and  trial,  to  take  contracts  for  the  construction,  equipment,  and  operation 
of  electric  tramways,  and  to  furnish  estimates  of  cost  of  construction  and 
running  expenses  upon  demand.  It  is  .nhle  and  willing  to  equip  any  line 
fully,  and  to  operate  the  same  for  any  given  time  before  asking  compensa- 
tion, and  is  willing  to  stipulate  that,  should  its  plant  not  give  full  satisfac- 
tion to  the  parties  contracting,  it  will  remove  the  same  at  its  own  cost. 

For  our  system  we  claim  every  advantage,  and  none  of  the  disadvantages 
of  horseflesh,  steam,  or  cable.  We  can  guarantee  economy,  cleanliness, 
sp)eed.  perfect  stop  and  start,  and  equal  ease  in  running  either  forward  or 
backward.  If  you  are  willing  to  look  into  the  matter  we  shall  be  more 
than  happy  to  discuss  the  question  with  you,  either  personally  or  by  mail, 
to  answer  any  fiuestions  you  may  make,  and  to  furnish  estimates  upon  any 
section  of  road,  the  particulars  of  which  you  will  furnish  us. 
Very  respectfully, 

.  RoREK'i  W.  Bl.-kckwkli.,  Secretary. 

The  chairman  of  this  committee  asked  at  the  last  con- 
vention whether  this  was  the  same  Mr.  Bentley  who 
reported  "  On  a  larpje  scale  electricity  as  a  motor  is  only 
useful  in  transferrin^jf  power  to  convenient  localities,  as 
when  a  machine  which  generates  a  current,  is  driven  by  a 
distant  waterfall,  but  the  transmission  of  power  into  elec- 
tricity and  then  its  re-translation  from  electricity  into 
power  entail  serious  losses.  That  the  electric  motor  must 
remain  subordinate  to  steam,  water,  or  original  force  until 
a  new  and  cheaper  source  is  discovered."  It  /s  the  same 
Mr.  Bentley.  but  he  was  instructed  to  continue  his  experi- 
ments, and  the  result  has  been  the  successful  solution  of 
the  problem,  to  the  entire  satisfaction  of  the  capital  in- 
terested in  the  Bentley-Knight  system.  "  Money  talks  !" 
and  any  member  of  this  convention  running  a  sufficient 
number  of  cars,  can  thoroughly  test  "  Electricity  as  a  Mo- 
tive Power,"  without  money  and  without  price,  until  con- 
vinced of  its  entire  practicability  and  economy. 

Augustine  W.  Wright. 

J.  A.  Chase.  . 


Medical   Attendance   on  the   New  York   Elevated 

Railways. 


In  an  interview  with  a  New  York  Herald  reporter  one 
of  the  medical  staff  of  the  Manhattan  Elevated  Railway 
recently  made  the  following  statement : 

"All  accidents,  whether  serious  or  not,  are  reported  to 
us  by  telegraph,  whether  of  passengers  or  our  own  em- 
ployes. Our  operators  at  the  Bleecker  street  station 
communicate  at  once-  with  police  headquarters  from  the 
west  side,  and  so  do  the  Houston  street  men  on  the  east 
side  in  case  of  serious  accident.  Further  than  this,  as  we 
have  about  4.000  men  in  our  employ,  policemen  are  pro- 
vided with  cards  which  they  can  give  to  any  one  requiring 
our  assistance,  and  thus  prevent  imposition.  This  card 
authorizes  a  policeman  to  use  our  telegraph  system  for  the 
purpose  of  either  obtaining  an  ambulance  or  for  notifying 
us  for  immediate  attendance.  Small  injuries  are,  how- 
ever, the  most  numerous.  VVe  pay  for  our  men  if  taken 
to  a  hospital ;  or  if  taken  home  we  go  and  visit  them  and 
keep  a  general  supervision  over  them,  so  that  they  are 
well  cared  for.  Slighter  injuries  are  attended  to  right 
here,  of  which  we  have  about  thirty  cases  a  week.  The 
closets  of  the  room  are  filled  with  all  sorts  of  medica- 
ments, salves,  lint,  bandages,  etc.  A  large  portable  medi- 
cal satchel,  filled  with  the  necessary  instruments  and 
bandages,  stands  ready  for  a  case  of  emergency,  and  is 
carried  by  the  surgeons  on  duty. 

"  Out  of  the  4,000  employes  there  were  at  least  500 


repair  men  always  on  duty.  It  is  these  men  who  get  con- 
stantly injured,  principally  in  the  eyes;  so  do  also  the 
couplers  of  cars.  Trackmen,  who  must  listen  with  their 
ears  close  to  the  rails  whether  they  hear  any  noise — the 
flag  division  especially — in  foggy  weather  are  apt  to  slip  ; 
ai.d  these  accidents  from  slipping  are  more  numerous, 
especially  in  winter  time,  than  all  other  mishaps.  But 
the  most  fruitful  source  of  accidents  is  the  thoughtless- 
ness and  ire  of  passengers  attacking  our  trainmen — 
'guards'  they  are  called.  The  gates  must  be  shut  when 
ordered.  Now,  only  a  day  or  two  ago  we  had  one  of  our 
guards  here  who  may  probably  lose  his  eye.  His  condi- 
tion was  very  serious.  An  irate  passenger,  because  the 
gate  was  shut,  struck  him  across  the  eye  with  a  heavy 
cane,  and  tne  poor  fellow  may  lose  his  sight  forever.  Of 
course,  neither  he  nor  do  we  know  who  the  assailant  is,  as 
the  train  was  just  moving  off  when  the  guard  was  struck. 
But  these  assaults  occur  almost  daily,  and  they  are  quite 
numerous  on  the  midnight-trains.  It  is  but  right,  there- 
fore, that  the  company  should  provide  for  the  medical 
care  of  its  employes,  and  we  are  here  to  attend  to  this 
business.  ,  ^■:■  "        ;-,:-;,.;.'^    ;;.;''■■. /;    "..':  '\  ■':  -:'■■■■''■ 

"  Among  other  functions  discharged  by  these  surgeons 
is  the  examination  of  all  employes  for  color  blindness, 
sight  and  hearing.  Those  no  longer  considered  in  sound 
condition  are  given  other  and  less  important  positions 
where  these  physical  qualities  are  of  no  such  great  conse- 
quence. No  expense  whatever  is  attached  to  the  medical 
treatment  of  employes  of  the  elevated  road."        j    . 


Street-Car  Propulsion  in  Great  Britain. 


In  Great  Britain  the  expense  of  horse  feed  is  much 
higher  than  it  is  in  America,  so  that  the  expense  of  oper- 
ating street-railways  with  horses  reaches  very  high. 
Efforts  have  constantly  been  made  for  years  to  introduce 
a  cheaper  motive-power,  but  this  far  without  success. 
Steam  motors  have  had  a  limited  application,  but  the 
municipal  boards  object  to  having  them  in  the  public 
streets,  so  their  use  is  obstructed  by  annoying  ordinances. 
When  the  Portrush  Electric  Tramway  was  opened  in 
Ireland  two  years  ago,  it  was  expected  that  the  experience 
gained  in  the  actual  operation  of  that  road  would  lead  the 
way  to  operating  ordinary  street-railways  by  electricity, 
but  nothing  has  come  of  it.  The  application  of  electricity 
to  car  propulsion,  says  the  Ncxtional  Car-Builder,  is  recog- 
nized as  being  still  in  the  experimental  stage  and  capital- 
ists will  not  put  money  into  experimental  schemes  that 
promise  so  little  financial  return.  In  Manchester,  there 
has  lately  been  considerable  agitation  in  favor  of  intro- 
ducing the  cable  system  of  street-car  propulsion.  The 
practical  success  of  this  system  in  San  Francisco  and 
Chicago  is  cited  as  good  reason  why  it  should  be  intro- 
duced in  Manchester.        ';■:.  •',■•.-    ;>        ^.-i   I:.  .-.    '. 

The  Manchester  engineering  world  has  been  familiar 
with  cable  traction  almost  since  this  century  began,  and 
it  is  surprising  that  it  has  not  been  tried  more  for  street- 
car traction.  If  we  remember  rightly,  the  Blackwell 
Railway  in  London  was  first  opened  as  a  cable  road  some 
fifty  years  ago  or  more.  That  was  a  failure,  principally 
through  defects  in  the  mechanical  details,  and  the  loss  in- 
curred by  the  promoters  of  the  enterprise  may  have  de- 
terred others  from  entering  into  similar  schemes.        •:  ••    < 


'i-t- 


-v   J-;...  ■':viJ- 


3J.  V. 


AMERICAN    RAILROAD    JOURNAL. 


5i 


An  Electric  Cable  Railroad  in  Denver. 


The  first  successful  attempt  at  trial  trips  of  the  new 
cable-car  has  been  made  in  Denver,  says  the  News  of  that 
city,  over  a  portion  of  the  track  of  the  Denver  Electric 
;md  Cable  Railroad  Company,  on  Fifteenth  street.  The 
( ar  ran  a  considerable  distance,  and  at  the  satisfactory 
rate  of  eight  miles  per  hour.  A  dynamo  20  horse-power 
furnishes  the  motive-power  for  the  car.  Quite  a  large 
number  of  prominent  citizens  took  rides  on  the  car. 
F'rof.  S.  H.  Short,  of  the  Denver  University,  has  worked 
very  hard  to  make  his  invention  a  success,  and  his  efforts 
seem  to  be  already  reaping  their  reward.  The  company 
have  hoped  to  get  their  cars  running  in  six  weeks  or  a 
month.  The  car  which  is  now  being  used  in  making  trial 
trips  is  shaped  and  fitted  up  very  much  like  an  ordinary 
street-car,  and  is  fully  as  handsome  in  its  style  and  ap- 
pointments as  any  street-car  in  Denver.  It  wa.s  made  by 
Woeber  Brothers,  of  Denver.  The  dynamo  and  other 
machinery,  which  is  located  in  a  building  near  the  corner 
Fifteenth  and  Tremont  streets,  and  which  is  used  to  pro- 
pel the  car,  was  made  by  F.  M.  Davis,  of  Denver,  and  all 
the  plant  and  material  used  by  the  company  will  be  of 
Denver  manufacture.  Ex-Governor  John  Evans,  W.  N. 
Byers,  Rodney  Curtis  and  other  well-known  Denver 
gentlemen  are  among  the  officials  and  directors  of  the 
new  company.  Some  further  trips  will  be  made  by  the 
car,  and  large  numbers  of  people  will  undoubtedly  visit 
Fifteenth  street,  just  below  the  court-honse  and  between 
Tremont  and  Glenarm  streets,  and  inspect  the  invention 
and  its  workings. 


A  Novel  Rubber  Spring. 


At  a  late  meeting  of  the  Engineers'  Club,  of  Philadel- 
phia, Mr.  Howard  Constable  described  a  novel  rubber 
spring  for  tram-cars,  railway  draw-bars,  buffers,  and  the 
like.  It  consists  of  a  cylindrical  piece  of  rubber  with  a 
hole  through  the  axis,  and  capped  at  both  ends  with 
bearing-plates  ;  the  draw-bar  or  location  bolt,  of  course, 
passes  through  the  bearing-plates  and  rubber  spring. 
The  peculiar  feature  is  that  a  steel  spring  encircles  the 
rubber,  so  that  as  the  rubber  is  compressed  it  is  rein- 
forced by  an  increasing  resistance  on  the  part  of  the  steel 
spring,  which  tends  to  hug  it  back  to  its  original  form. 
It  presents  some  excellent  features  for  long  range,  endur- 
ance, uniformity  or  gradation  of  resistance,  and  freedom 
from  danger  in  collapse,  as  well  as  economy.  It  is  being 
extensively  used  in  England,  and  one  that  has  been  under 
test  by  the  chief  engineer  of  the  North  Eastern  Railway, 
has  withstood,  up  to  the  present  time,  over  1,000,000  de- 
pressions of  five  tons.  A  model  was  shown,  and  it  should 
be  noted  that  the  steel  ring  is  not  solid,  but  laps  over 
itself,  so  that  the  ends  slide  over  each  other  as  the  rubber 
presses  the  spring  outward ;  also  th^t  the  section  of  the 
spring  can  be  U,  W,  or  other  shape.  v: 


"  L "  Roads  in  Disfavor  in  St.  Louis. 


An  elevated  electric  railway  bill,  passed  by  the  city 
councils  of  St.  Louis,  has  been  vetoed  by  Mayor  Francis, 
who  says  in  his  message  :  "  An  elevated  railway,  with 
electricity  as  the  exclusive  motor  power,  to  be  restricted 
to  the  carrying  of  passengers,  would  be  a  credit  to  the 


city  and  undoubtedly  a  benefit  to  the  people  at  large  ; 
but  the  rights  of  property  damaged  by  its  construction 
should  be  securely  protected,  and  the  bill  should  be  so 
framed  as  to  leave  no  question  as  to  the  exclusion  of 
steam  as  a  motor,  or  as  to  the  possibility  of  its  being  con* 
verted  into  a  freight  road  while  in  the  hands  of  its  projec- 
tors or  their  successors."  ,.>,..:,,;       ,;   . 


A  New  Electric  Engine  for  Street-Cars. 

A  NEW  electric  tram-engine  was  shown  recently  at  the 
station  of  the  North  Metropolitan  Tramway  Company, 
Stratford,  England.  This  is  a^enter  at  which  fair  trials 
have  always  been  accorded  to  any  new  motor,  and  it  is 
understood  that  in  the  event  of  the  new  inventors  and  the 
tramway  company  agreeing  upon  terms,  a  practical  ex- 
periment of  no  small  importance  will  be  made  in  electric 
tramway  up  on  the  new  line  to  Ilford.  The  electrical 
engineers  in  this  case  are  the  Electric  Locomotive  and 
Power  Company  (Limited),  who  claim  to  have  solved  the 
problem  of  economical  working  by  combining  the  electri- 
cal power  with  the  mechanical  aid  of  the  lever  principle. 
The  electro-motor  is  connected  by  pinions  horizontally 
with  a  large  stationary  rack  and  vertically  with  the  wheels. 
When  the  electrical  engine  is  started  the  pinion  of  the 
horizontal  armature  geers  into  the  stationary  rack,  and  so 
causes  the  motor  itself  to  revolve.  The  motor  then  be- 
comes, by  the  action  of  its  fixed  vertical  shaft,  the  driving- 
axle  and  communicates  its  motion  to  the  wheels  of  the 
car.  By  means  of  clutches  a  backward  or  forward  motion 
can  be  secured  without  reversing  the  direction  in  which 
the  electro-motor  is  revolving.  The  electricity  is  supplied 
from  fifty  cells  of,  say,  a  total  of  280  amperes.  It  is  claimed 
that  the  average  discharge  is  from  forty  to  forty-five  am- 
peres per  hour,  and  that  an  engine  consuming  only  two 
tons  of  coal  per  week  will  charge  batteries  sufficient  to  do 
the  work  of  four  cars  requiring  at  present  forty  four  horses 
per  week.  The  engine  apf>ears  to  be  controlled  with  per- 
fect ease,  and  though  at  present  it  is  fitted  up  separately 
from  the  car  itself  so  as  to  take  the  place  of  horses  and 
utilize  existing  cars,  the  company  claims  that  it  can  in 
future  easily  be  constructed  as  a  part  of  the  passenger- 
car. 

-     -;•,    v;-..-.,--r '■ ♦- 

New  Compressed- Air  Motor. 


A  Pittsburgh  mechanic  claims  to  have  invented  a 
compressed-air  motor  for  street-car  travel,  on  an  entirely 
new  and  economical  principle.  The  front  wheels  are  un- 
usually large,  and  there  are  small  air-pumps,  three  inches 
stroke  by  three  diameter,  set  in  the  periphery  of  the 
wheels.  The  force  of  the  air-pump  is  exerted  by  the 
weight  of  the  car  over  the  wheel,  calculated  at  1,000 
pounds  to  each  wheel.  The  air  thus  compressed  passes 
into  the  hollow  hub  of  the  wheel,  whence  it  carries  its 
force  into  the  receiver.  .;■-;,,>;  . 


Experiments  in  Germany. 


Protracted  and  carefully  conducted  tests  have  late' 
been  made  in  Germany  to  ascertain  the  relative  expense 
of  operating  street-railways  with  horses,  electricity  and 
caloric  motors.    The  caloric  motor  was  the  Honigmann 
caustic-soda  locomotive,  described  in  the  April  number 
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of  the  American  Railroad  Journal.  The  trials  were 
carried  out  by  the  Great  Berlin  Street-Car  Company,  and 
the  results  have  just  been  made  public.  Both  the  electric 
and  caloric  motors  worked  satisfactorily,  causing  no  delays 
or  irregularity  of  travel,  but  in  both  cases  their  operation 
was  much  more  expensive  than  the  cost  of  working  the 
cars  with  horses.  The  company  found  no  reason  why 
horses  should  be  displaced  by  the  motors  at  greater  ex- 
pense. 

Increase  of  Rollings-Stock  on  the  Elevated  Roads. 


The  rolling-stock  of  the  elevated  railroads  of  New  York 
will  shortly  be  increased  considerably.  The  roads  are 
operated  with  a  very  small  margin  of  cars  and  locomo- 
tives, and  the  recent  increase  of  traffic  has  reduced  the 
spare  stock  so  much  that  inconvenience  has  been  experi- 
enced in  making  repairs.  New  cars  and  locomotives  of 
the  standard  pattern  have  been  ordered. 


STREET-RAILWAY   NOTES. 


ALABAMA, 

The  Capitol  City  Street-Railway  Company,  of  Mont- 
gomery, is  operating  its  line  with  the  Van  De  Poele  elec- 
tric system  with  success.  The  line  is  about  six  miles  in 
length. 

The  Birmingham  Street-Railway  Company  has  in- 
creased its  capital  to  $60,000,  The  line  is  being  extended 
and  a  new  stable  built. 

At  Tuscaloosa  a  street-railway  company  is  being  organ- 
ized. 

CALIFORNIA.  ' 

At  Los  Angeles  a  franchise  for  an  electric  street-railway 
has  been  granted  to  C.  H.  Howland. 

DISTRICT  OF   COLUMBIA. 

A  cable  company,  in  which  the  Philadelphia  Traction 
Company  is  interested,  is  seeking  power  to  build  a  line  in 
Washington. 

FLORIDA. 

The  Orlando  Street- Rail  way  Company  has  been  incor- 
porated by  W.  S.  Copeland,  N.  Poyntz  and  others.  The 
line  will  be  about  ten  miles  long.     Capital  stock.  $50,000. 

The  Jacksonville  Belt  Railroad  Company  has  been 
organized  to  build  a  street-railway  three  miles  in  length. 

GEORGIA. 

The  Metropolitan  Street- Rail  road  Company,  of  Atlan- 
ta, will  extend  its  line  to  Grant's  Park.  New  cars  have 
been  received. 

At  Macon  a  street-railway  has  been  opened  to  East 
Macon ;  it  is  proposed  to  extend  the  line  to  Gilesville, 
making  a  four-mile  run. 

ILLINOIS. 

The  Arcade  Rapid  Transit  Company,  of  Chicago,  pro- 
poses to  build  an  underground  railway.  Among  the  pro- 
moters are  S.  T.  Whipple,  C.  H,  Crawford  and  L,  Clark. 

The  South  Side  Street-Railway  Company,  of  Chicago, 
will  extend  its  line  to  Sixty-ninth  street  and  Washington 
Park.  ...;■■•;, A     ;  i.  ..-•._.■■■;-.;... 

The  Commercial  Avenue  Street- Rail  way  Company,  of 


Cairo,  has  been  incorporated  by   Dennis  J.  Foley,  John 
Hogan,  John  M.  Lansden  and  Angus  Lek.     Capital  stock, 


110,000. 


KENTUCKY. 


The  Anderson  Hill  Inclined  Railroad  Company  has 
been  incorporated. 

The  Enterprise  Street-Railway  Company,  of  Louisville, 
has  been  incorporated.     Capital,  $100,000. 

The  Falls  City  Street-Railway  Company  has  been  or- 
ganized by  A.  Strauss  and  others.     . 

'  '  ■  MASSACHUSETTS.  '     '       '      ' 

The  Fitchburg  Street-Railway  Company  has  been  incor- 
porated by  Eliah  Parker  and  others,  with  a  capital  of 
$60,000. 

The  Globe  Street-Railway  Company,  of  Fall  River,  has 
had  a  survey  made  for  an  extension  of  its  line  on  South 
Main  street. 

The  Hoosac  Valley  Street-Railway  Company,  of  Adams, 
has  been  incorporated  by  T.  P.  Thayer  and  others.  Capi- 
tal, $50,000. 

The  Middlesex  Horse  Railroad  Company,  of  Maiden, 
will  lay  a  double-track  between  Maiden  and  Charlestown. 

The  Pittsfield  Street-Railway  Company  has  been  incor- 
porated by  T.  Clapp,  T.  L,  Allen  and  others.  Capital 
stock,  $50,000.  The  survey  has  been  made,  and  Mr.  Guilds, 
one  of  the  Boston  directors,  will  reside  in  Pittsfield  to 
superintend  the  construction. 

At  Worcester  the  contract  for  the  street-railway  has 
been  let  to  F.  S.  Stevens,  of  Cambridge.  The  West  Side 
and  Quinsigamond  lines  are  to  be  completed  by  July  15. 

MICHIGAN.    /      ,    ^       i 

The  Grand  River  Avenue  Street-Railroad  Company  is 
extending  its  line  on  Myrtle  street.  New  buildings  are 
being  erected.         ■•      >  ■     I  ^^     v 

The  cable  railway  project  for  Grand  Rapids  has  been 
abandoned  for  want  of  support.  .      | 

At  Kalamazoo  $2,000  bonus  has  been  subscribed  for  the 
construction  of  a  new  street-railway. 

At  Lake  Linden  $10,000  have  been  raised  towards  anew 
street-railway. 

.;      :V  MINNESOTA.  ;j  - 

The  Mankato  Street-Railway  Company  has  ordered  its 
new  cars  to  be  delivered  June  i, 

■MISSOURI. 

The  Grand  Avenue  Railway  Company,  of  Kansas  City, 
will  build  several  lines  of  cable  track.  President,  W.  J. 
Smith;  engineers,  Knight  and  Bontecou.    :      |      ..  :. 

The  Kansas  City  and  Rosedale  Street-Railroad  is  to  be 
put  into  the  hands  of  a  receiver  until  the  difficulties  with 
the  directors  are  adjusted, 

NEW    HAMPSHIRE.       ; 

At  Nashua  work  has  been  commenced  on  the  street- 
railway.  ,  ,  1 

NEW  JERSEY,  '  ' 

At  Bridgeton  a  new  street-railway  is  contemplated. 
Oberlin  Smith,  of  that  place,  is  among  those  interested. 

The  Elizabeth  and  Newark  Horse  Railroad  Company 
will  build  a  line  from  the  Lyons  Farm  branch  to  Mount 
Olivet  Cemetery.    •.  ....    ^  .  -, 


V  .^Lt.:     Ifc/c  i- 
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Jlt\B  InbFnIions. 


La  Dow's  Harness. 


Charles  La  Dow,  of  Albany,  N.  Y.,  is  the  inventor  of 
a  new  and  improved  form  of  harness  for  horses,  which  is 
herewith  illustrated  and  described.  This  invention  re- 
lates to  that  class  of  harness  draft  devices  employing  a 
voke  suspended,  preferably,  beneath  the  team,  dispensing 
with  traces  connected  with  a  double-tree  at  the  rear  of 
the  team,  and  principally  consists  in  suspending  beneath 
each  horse  a  curved  yoke  connected  by  short  traces  to 
the  collar,  and  adjustably  connecting  each  yoke  to  the 
horizontal  evener-bar  beneath  the  horses. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  the  appliance  attached  to  a  team  and  pole,  and  Fig.  2  a 
top  view  of  the  yokes  linked  to  the  evener-bar  and  draft- 
link  a*. -••'-•'■■•  '■■ 

A  band  of  tempered  steel  or  other  suitable  material  C, 
arched  downwardly,  is  employed  to  pass  from  side  to  side 
beneath  each  horse,  and  each  end  of  said  band  is  bent  out- 


~Fie:.  I. 
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wardly  into  a  lip  and  perforation  r,  so  that  the  tug  and 
back-band  couplings  shall  not  rub  against  the  horse.     For 
each  yoke  a  back-band  F,  is  provided,  each  end  of  which  is 
hooked  into  its  respective  eye  c.    Short  tugs  G,  pass  from 
the  collar  to  each  end  of  the  yoke  and  hook  in  the  eye  r. 
The  back-band  and  arched  yoke  thus  encircle  the  horse, 
and  are  readily  detached  from  each  other  or  from-  the 
tugs.      Each  yoke  is  at  its   lower  part  mounted  on  an 
evener-bar  B,  preferably  by  means  of  a  double-pivoted 
lateral   moving  link.      These   links  are   preferably  con- 
structed of  two  plates,  each  provided  with  a  lip  E,  having 
an  annular  groove  for  the  reception  of  anti-friction  balls. 
Between  the  lips  of  these  two  plates  is  pivoted  a  yoke 
so  that  it  can  rotate  freely  upon   its  pivot  c',  and   be- 
tween the  circles  of  balls,  in  concert  with  the  alternate 
motions  of  the  horse's  shoulders.    These  links  are  pivoted 
to  the  ends  of  the  evener-bar  B,  which  is  provided  with 
holes  d,  for  the  reception  of  the  pivot,  so  that  the  yokes 
may  be  adjustably  attached  thereto,  whereby  the  team 
can  be  harnessed  near  together  or  far  apart.     These  links 
are  also  preferably  adjustable  in  length.     By  this  method 
of  attachment  each  yoke  has  a  lateral  motion  relatively  to 
the  evener-bar,  to  allow  ample  latitude  for  the  swaying  of 
the  horses  in  the  harness  or  the  lateral  swaying  of  the 
evener-bar.     The  object  to  be  hauled  by  the  team  is 


attached  to  the  evener-bar  by  means  of  a  pole  or  chain  or 
suitable  draft-link, 

It  is  obvious  that,  as  the  power  of  the  team  is  applied 
through  the  upper  lips  or  ends  of  the  yokes,  the  yokes  are 
subjected  to  torsional  strain,  which  reacts  directly  through 
the  yoke-links  D,  and  tends  to  elevate  their  rear  ends  and 
the  evener-bar  piv^oted  thereto.  The  yoke-links  are  there- 
fore constructed  rigid  in  cross-section,  and  preferably  ad- 
justable in  length,  so  that  the  draft  of  the  load  to  be 
moved  by  the  team,  acting  through  the  links,  shall  coun- 
terbalance the  torsion-strain  of  the  yokes  and  maintain 
the  yokes  in  a  vertical  position  beneath  the  team. 
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The  weight  of  this  harness  is  not  carried  by  the  team, 
except  when  they  are  not  drawing  a  load,  for  the  draft 
tends  to  lift  the  harness  free  from  the  horses  backs,  rend- 
ering it  cool  and  easy  to  work  in.  It  can  be  put  on  and 
taken  off  more  readily  and  in  less  time  than  other  harness, 
and  there  are  no  long  traces  for  the  horses  legs  to  become 
entangled  with  when  turning  corners. 

It  is  claimed  for  this  device  that  it  is  simple  yet  effect- 
ive, while  strong  and  durable,  and  attains  an  even  division 
of  the  puUing-power,  reducing  the  wear  and  strain  to  a 
minimum.:  ;:-  ■  -^       ^     = 


Gibson's  Street-Scraper  and  Snow-Plo-wr. 


George  G.  Gibson,  of  St.  Louis,  Mo.,  is  the  inventor  of 
a  new  and  improved  form  of  street-scraper  and  snow- 
plow,  which  is  herewith  illustrated  and  described.  The 
invention  relates  to  the  construction  of  street-scrapers 
and  snow-plows  for  cleaning  streets  and  roads,  and  though 
of  general  utility,  wherever  such  apparatus  is  required,  it  is 
specially  so  where  the  streets  are  paved,  where  car-tracks, 
uneven  surfaces,  gutters,  or  raised  crossings  exist. 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  ;  Fig.  2 
is  a  side  elevation,  and  Fig.  3  an  enlarged  detail  view,  of  a 
scraper  or  snow-plow  embodying  the  invention.     :;^ 

A  indicates  the  bed  of  the  car  or  carriage  from  which 
the  scraper  is  suspended  by  chains,  ropes,  or  in  any  ap- 
proved or  suitable  manner,  and  B  the  scraper,  which  is 
made  up  of  a  series  of  plates  d,  pivoted  on  each  other,  as 
at  V,  so  as  to  insure  flexibility  of  the  blade  as  a  whole  and 
enable  each  section  to  adapt  itself  to  the  surface  over 
which  it  is  passing  without  disturbing  or  displacing  the 
other  plates  of  the  series.  This  scraper-blade  composed 
of  the  pivoted  plates  i,  is  connected  at  each  end  by  a 
pivotal  bolt  c  and  c',  to  a  stretcher-bar  C,  which  occupies 
the  position  of  the  usual  plank  straight-edged  scraper  in 
common  use,  and  the  stretcher  C,  whose  only  function  is 
to  sustain  the  flexible  blade  and  maintain  the  vertical 
position  of  the  plates,  may  be  of  plank  or  any  suitable 
material. 

In  order  to  permit  the  movement  of  the  plates  or  scraper 
longitudinally  sufficient  to  render  them  capable  of  accom- 
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modating  themselves  to  inequalities,  or  to  concave  or 
convex  surfaces,  both  of  which  are  found  on  car-tracks 
and  most  roads,  one  of  the  bolts  c',  moves  in  a  slot  which 
may  be  made  either  in  the  plate  or  in  the  stretcher  C, 
The  several  plates  are  each  connected  with  a  suspension- 
bar  D,  by  a  chain  or  other  flexible  connection  d,  and,  if 
desired,  the  plates  may  have  shanks  or  arms  d\  for  attach- 
ing the  chain,  though  this  latter  feature  is  not  essential. 
The  suspension-bar  D,  is  in  turn  connected  by  a  chain  or 
other  flexible  connection  d^,  with  a  lever  E,  pivoted  on 
the  car  or  carriage  bed  A,  which  lever  serves  to  raise  or 
lower  the  scraper. 


k 


I. 


•        Gibson's  street-scrapkr  and  snow-plow. 

F  indicates  a  saddle  or  brace-bar,  which  is  supported 
or  rides  on  the  stretcher  C,  and,  if  desired,  may  be  secured 
thereto  by  clamp-bolts  or  screws  /.  This  brace-bar  F, 
aids  in  preventing  the  tilting  of  the  sections  or  plates  3, 
when  the  scraper  is  in  use.  It  is  valuable,  but  not  essen- 
tial, as  the  apparatus  works  well  without  it.  G  indicates 
the  wings  of  the  scraper  or  that  portion  which  extends 
beyond  the  pivot-bolt  C,  and  is  composed  of  two  or  more 
plates,  the  outer  one,  or  both,  of  which  is  controlled  by 
a  rope  or  chain  ^,  passing  over  a  pulley  ^",  to  the  lever 
E,  or  other  fastening  within  reach  of  the  driver.  In  case 
of  single-plate  wings,  only  level  or  evenly-inclined  surfaces 
can  be  scraped,  whereas  by  sectioning  this  wing-piece 
irregular  surfaces  may  be  cleaned.  The  scraper,  as  usual, 
is  set  angling  or  obliquely  to  the  line  of  travel,  and  is 

\ N 


Fig.  2? 

Gibson's  street-scraper  and  snow-plow. 

properly  supported  by  diagonal  braces  A,  of  wood,  iron, 
or  any  suitable  material,  which  extend  from  the  stretcher 
C,  to  the  frame- work  thereof,  as  shown  in  Fig.  i. 

It  will  be  noted  on  reference  to  Fig.  3  that  the  devices 
are  shown  as  in  use  for  scraping  a  car-track,  as  they  are 
especially  adapted  for  removing,  snow,  etc.,  therefrom. 
For  such  purposes  the  outer  plates  or  sections,  which  are 


pivoted  on  the  stretcher,  should  be  curved  in  on  the  edge, 
as  at  ;«,  so  as  to  come  within  the  rail,  and  this  will  be  of 
special  importance  where  the  track  may  be  either  convex 
or  guttered,  as  shown  in  dotted  line  in  Fig.  3.  or  worn 
irregular  by  the  travel.  .1     ; 

The  device  being  substantially  as  hereinbefore  described, 
the  scraper  will  be  lowered  into  operation  in  the  usuiil 
manner  by  means  of  the  lever  E,  and  rope^,  the  stretchci 
bar  or  plank  riding  the  rail,  (if  for  clearing  tracks),  and 
the  flexible  or  floating  blade  B,  will,  by  the  independeni 
movement  of  its  plates  d,  accommodate  itself  to  the  char- 
acter of  the  surface  over  which  any  part  of  the  blade  is 
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passing.  If  a  crossing  or  gutter  is  encountered,  each 
plate  will  in  its  turn  sag  or  enter,  and  pass  from  the  gutter 
or  rise  and  ride  over  the  crossing  without  straining  or 
disturbing  the  remaining  sections,  and  the  play  of  the 
section  on  bolt  c',  will  allow  the  blade  to  expand  or  con- 
tract to  pass  the  horizontal  line  in  dropping  from  a  con- 
vex into  a  concave  track. 

It  is  claimed  by  the  inventor  that  objections  and  diffi- 
culties attending  the  ordinary  rigid  single-blade  machines, 
or  those  constructed  with  the  blades  made  up  of  short 
independent  spring  or  gravity  sections,  are  wholly  over- 
come by  this  device,  which  provides  a  sectional  practically 
continuous  or  flexible  scraper-blade,  which  will  accommo- 
date itself  to  an  uneven  surface  without  requiring  either 
to  be  lifted,  or  suffer  injury  in  going  over  the  obstructions 
constantly  met  with  in  use. 


Tucker's  Nut-Lock. 


Morris  W.  Tucker,  of  Sumner,  Mich.,  is  the  inventor 
of  an  improved  and  new  form  of  nut-lock,  which  is  here- 
with illustrated  and  described.  The  invention  relates  to 
that  form  of  nut-lock  adapted  for  use  on  railway  fish- 
plates and  pertains  to  the  construction  of  the  fish-plates 
themselves,  the  same  being  adapted  to  receive  an  ordinary 
bolt  and  nut,  the  bolt  being  locked  by  the  position  it 
occupies  relative  to  said  plates  when  the  operation  of  ap- 
plying the  same  has  been  completed. 

In  the  accompanying  cuts,  Fig.  i  is  a  vertical  cross- 
section  of  a  device  embodying  the  invention,  and  Fig.  2 
a  separate  view  of  one  of  the  plates,  showing  the  position 
of  the  bolts  in  dotted  lines  when  the  device  has  been 
applied. 

A  represents  a  rail,  perforated,  as  shown  at  a,  to  receive 
the  bolts  by  which  the  plates  are  engaged  therewith.  B 
represents  an  ordinary  bolt,  squared  adjacent  to  the  head, 
as  shown  at  d'.  B'  is  a  nut,  and  C  represents  a  fish-plate, 
countersunk,  as  shown  at  c,  to  correspond  with  the  shape 
of  the  nuts,  and  in  which  they  are  held  from  turning. 

C  represents  the  corresponding  plate,  provided  with 
elongated  slots,  as  shown  at  c'.  These  slots  are  con- 
structed, preferably,  as  shown  in  Fig.  2,  one  extremity 
being  rounded,  so  that  the  squared  end  of  the  bolt  may 
rotate  therein  as  the  bolt  is  being  tightened  in  place. 
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Toward  the  opposite  end  of  the  slot  the  plate  is  cut  away 
slightly  above  and  below,  as  shown  at  c^  and  c^,  leaving  a 
shoulder  at  c*. 

The  plates  are  secured  in  place  and  the  bolt  locked  in 
connection  therewith  in  the  following  manner :  It  is  obvi- 
ous that  the  plate  C,  being  countersunk  to  correspond  to 
the  shape  of  the  nut,  there  can  be  no  turning  of  the  nut 
itself.    ^-.■./-    -\  vv.^-v- •.,••'.;;:   .'-J  :-■■-•■;.  -■■    ••/■■:■•-.'■ 


,    ■-  .,  tucker's  nut-lock. 

In  the  application  of  the  plates  the  bolt  is  inserted  in 
the  rounded  end  of  the  slot  c',  in  the  plate  C.  The  bolt 
is  then  rotated,  and  thereby  the  plates  are  tightened  upon 
the  rail.  When  this  has  been  accomplished,  the  plate  C, 
is  driven,  so  as  to  bring  the  bolt  toward  the  opposite  end 
of  the  slot  c',  adjacent  to  the  cut-away  parts  of  the  slot 
and  beyond  the  shoulder  V*.  Then,  by  a  slight  turning  of 
the  bolt  in  the  proper  direction,  one  of  the  corners  of  the 
squared  end  will  engage  behind  the  shoulder,  to  effectu- 
ally prevent  the  plate  from  working,  forming  an  effectual 
lock,  as  it  is  evident  that  the  bolt  can  only  be  turned 
when  brought  into  the  rounded  end  of  the  slot  in  the  fish- 
plate C  This  cannot  be  done  in  any  accidental  manner, 
it  being  prevented  by  driving  the  plate,  as  described,  in 
the  proper  direction  and  turning  the  bolt  so  that  one  of 
its  corners  falls  behind  the  shoulder  c*,  thus  constituting 
a  very  simple  device,  easily  applied.         .         : 


V  •  :;     <-      .  Fig.   2. 

'■■'■-;  tucker's  NUT-LOCK.' .;•:  ..   ;  :   .     •  ; 

Should  there  be  any  occasion  for  the  removal  of  the  fish- 
plates, the  bolt  can  be  turned  back  so  ttiat  the  plate  C, 
may  be  forced  back  on  the  bolt,  so  that  the  bolt  shall 
occupy  the  rounded  end  of  the  slot,  when  it  may  be  un- 
loosed. 

It  is  claimed  by  the  inventor  that  this  form  of  nut-lock 
is  simple  and  durable,  and  while  involving  no  extra  parts 
it  may  be  most  economically  constructed  ;  it  is  thoroughly 
effective  and  reliable. 


Fuller's  Station-Indicator. 


Watson  S.  Fuller,  of  Atlanta,  Ga.,  is  the  inventor  of 
a  new  and  improved  form  of  station-indicator,  the  con- 
struction and  operation  of  which  is  herewith  illustrated 
and  described,;  v-.  ,  f    .:-:":■:•/;:,  ^\r::^J-  . 

The  invention  relates  to  that  form  of  station-indicator 
so  constructed  as  to  show  and  indicate  the  successive 
station  names  in  proper  order  in  several  parts  of  the  car 


at  the  same  time,  so  that  all  the  occupants  of  the  car  can 
easily  see  the  several  names,  and  consists  in  the  combina- 
tion, with  a  shaft,  of  a  series  of  rollers  or  drums  on  the 
same,  boxes  surrounding  the  drums,  and  rollers  or  drums 
journaled  in  the  boxes  below  the  drums  on  the  shaft  ; 
and  to  each  pair  of  drums  or  rollers  in  each  box  a  band 
is  secured,  on  which  the  names  of  the  stations  are  pro- 
duced. On  one  end  of  the  shaft  a  cog-wheel  is  secured, 
which  engages  with  a  pinion  provided  with  a  handle 
having  a  pin,  which  can  be  passed  into  apertures  in  the 
side  of  a  box  surrounding  the  cog-wheels,  for  the  purpose 
of  holding  the  shaft  in  place. 


Fig.  I. 

fuller's  station-indicator. 

In  the  accompanymg  cuts.  Fig.  i  is  a  longitudinal  ele- 
vation of  part  of  the  inside  of  a  car  provided  with  the 
improved  station-indicator ;  Fig.  2  a  front  view  of  one 
indicator-box,  parts  being  broken  out;  Fig.  3  a  cross- 
sectional  elevation  of  the  same  on  the  line  ^r  x  in  Fig  2 ; 
Fig.  4  a  side  view  of  the  same  ;  Fig.  5  a  side  view  of  the 
box  containing  the  mechanism  for  operating  the  indicator; 
Fig.  6  a  cross-sectional  view  of  the  same  on  the  line  y  y 
in  Fig.  5.      -  ..  ..,':-%:-.         ■ 
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Fig.  2.  J. 


r     .        fullers  station-indicator. 

A  horizontal  rod  or  shaft  A,  is  journaled  on  the  inner 
side  of  the  car  B,  at  the  top  of  or  above  the  windows  C, 
and  at  each  pier  D,  or  at  each  alternate  pier,  it  passes 
through  a  box  E.  In  each  box  E,  a  pulley  or  drum  F,  is 
mounted  on  the  rod  or  shaft  A,  and  below  the  drum  F,  a 
pulley  or  drum  G,  is  journaled  in  the  box,  one  end  of  a 
spiral  spring  H,  being  secured  on  one  pivot  of  the  drum 
G,  and  the  other  end  being  secured  to  the  box. 

Between  the  drums  or  rollers  F  G,  a  strip  J,  is  arranged 
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parallel  with  the  rollers,  a  short  distance  behind  the  front 
of  the  box  E,  which  strip  has  its  top  and  bottom  edges 
beveled.  A  horizontal  slot  K,  is  produced  in  the  front  of 
the  box  E,  directly  in  front  of  the  strip  J,  and  above  the 
slot  the  words  "  The  next  station  is,"  or  any  equivalent 
phrase,  is  produced  on  the  front  of  the  box  E.  A  band 
or  belt  L,  on  which  the  names  of  the  stations  are  pro- 
duced transversely  in  their  proper  order,  or  other  infor- 
mation, is  secured  to  the  drums  or  pulleys  F  and  G,  and 
is  passed  over  the  strip  J,  in  the  manner  shown  in  Fig.  3. 


Fig.  3-  F'g-  4. 

fuller's  station-indicator. 

On  the  end  of  the  shaft  A,  a  cog-wheel  M,  is  mounted, 
which  engages  with  a  pinion  N,  on  the  outer  end  of  the 
pivot  of  which  a  crank-handle  O,  is  mounted,  which  has 
a  spring  S,  provided  on  its  free  end  with  a  pin  P,  adapted 
to  be  passed  into  apertures  O,  arranged  in  a  circle  in  the 
.sides  of  a  box  R,  containing  the  wheels  M  N.  The  handle 
O,  is  also  provided  with  a  knob  T,  secured  to  the  spring. 

The  operation  is  as  follows  :  The  bands  L,  in  the  several 
boxes  B,  are  wound  on  the  drums  or  rollers  F,  by  turning 
the  shaft  A,  by  means  of  the  handle  O.  All  the  springs 
H,  are  thus  brought  in  tension.  After  the  first  station 
has  been  passed,  the  brakeman  or  conductor  pulls  the 
handle-pin  P,  out  of  its  aperture  O,  and  moves  it  to 
the  apertuie  Q,  into  which  it  is  permitted  to  snap.  By 
the  above-described  movement  of  the  handle  the  shaft  A, 
and  the  several  rollers  F,  are  turned  so  as  to  unwind  as 
much  of  each  band  L,  as  is  required  for  one  station-name, 
and  so  on  for  each  station,  the  several  names  appearing 
successively  behind  or  in  the  slots  K.    The  springs  H, 

J?  j? 


FULLER  S   STATION-INDICATOR. 

wind  the  bands  on  the  rollers  G,  as  rapidly  as  they  are  un- 
wound from  the  rollers  F.  When  the  train  runs  in  the 
inverse  direction,  the  shaft  S,  is  turned  in  the  inverse 
direction  and  the  several  bands  L,  are  gradually  wound 
upon  the  drums  or  pulleys  F,  and  the  springs  H,  are 
brought  in  tension.  The  indication  boxes  are  z)i  inches 
by  4  inches  in  size,  smaller  and  more  compact  than  shown 
in  Fig.  2,  which  is  made  to  show  its  construction  dis- 
tinctly. 

The  bands  carrying  the  names  of  the  stations  can  be 
removed  and  changed  when  the  ouside  cases  are  taken  off 
without  disturbing  the  other  parts  ;  so  that  a  car  can  be 
easily  and  quickly  prepared  in  case  it  is  changed  to  an- 


other line.  As  the  indicator  consists  of  the  combination 
of  a  number  of  parts  all  identically  alike,  it  can  be  manu- 
factured by  machinery  to  advantage  in  respect  to  cost 
and  workmanship,  ^  •■  -  .  ;  .  ..  .  -  :  ' .-.  <...i:- i.  ...^  . 
In  addition  to  the  name  of  the  station,  there  is  space 
provided  in  the  indicator-box  to  add  such  other  informa- 
tion as  may  be  useful ;  such  as  the  distance  to  terminal 
stations,  and  names  of  connecting  railroads  at  junctions; 
and  it  is  claimed  for  the  invention  that  it  is  simple  and 
durable  in  construction,  easy  of  applying,  and  fully  ans- 
wers the  purpose  for  which  it  is  intended. 


Hale's  Pendant-Car  Elevated-Railway  System. 


Perley  Hale,  of  Burlington,  la.,  is  the  inventor  of  a 
new  and  improved  form  of  pendant-car-elevated-railway 
system,  the  construction  and  operation  of  which  is  here- 
with illustrated  and  described.  •  i 

The  invention  relates  to  that  form  of  elevated  railways 
having  a  single  line  of  posts  for  supporting  the  track,  and 
provided  with  pendant  cars  operated  by  cable  or  other 
suitable  power,  and  the  objects  of  the  invention  are  :  i,  to 
sustain  the  supporting-posts  against  side  strains  from 
wind  or  other  causes  ;  2,  to  construct  the  trusses  for  the 
track  in  such  a  manner  that  the  supporting-posts  may  be 


^ 
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set  at  long  distances  from  each  other,  and  a  light  structure 
adopted  for  supporting  the  tracks ;  3,  to  use  a  vertical  single 
truss  to  sustain  the  tracks  and  moving  load,  and  to  prevent 
the  vertical  single  truss  from  "  buckling,"  or  bending  either 
in  vertical  or  horizontal  planes ;  4,  to  use  a  single  rail 
for  each  line  of  cars  with  a  single  vertical  truss  and  single 
line  of  supporting-posts :  5.  to  provide  for  running  two  or 
more  lines  of  cars  on  single  rails  in  opposite  directions, 
and  having  the  same  supported  by  single  vertical  trusses 
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and  a  single  line  of  posts ;  6,  to  guard  against  accident 
from  breakage  of  the  wheels  by  suspending  the  cars  from 
trucks  or  running-gear  provided  with  a  safety  riding  and 
stop-bar,  and  traveling  on  a  rail  above  the  car ;  7,  to  pre- 
vent the  trucks  from  leaving  the  track  sidewise,  and  in- 
juriously jumping  on  the  track;  8,  to  guide  and  limit  the 
side  motion,  or  -winging  of  cars  suspended  or  pendant 
from  a  single-track  by  means  of  the  side  tie-bars  of  the 
lower  truss;  9,  to  propel  two  lines  of  cars  running  in 
opposite  directions  by  a  direct  and  return  and  traction- 
cable,  the  cables  being  above  ground  and  on  opposite 
sides  of  the  track-support ;  10,  to  provide  for  the  carrying 
of  either  two  or  four  lines  of  laterally-suspended,  guided, 
and  guarded  cars  on  a  single  vertical  truss,  having  a  single 
line  of  post-supports;  11,  to  provide  means  for  transfer- 
ring pendant-cars  from  one  side  of  the  truss  to  the  other, 
and  from  one  track  to  another,  by  turn-tables  or  switches. 


Fig.  2. 
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or  both ;  12,  to  provide  a  safe  means  for  transferring  pen- 
dant cars  across  waterways,  and  thereby  avoiding  deten- 
tion of  the  cars  from  ships  or  boats  in  such  waterways ; 
and,  finally,  to  provide  for  lighting  the  elevated  railway 
at  night  by  electric  or  other  lamps,  applied  upon  upward- 
ly-extended central  posts  of  the  track-support. 

In  the  accompanying  cuts,  Fig.  i  is  a  cross-section 
showing  the  lateral  overhanging  top-guards  and  pendant 
cars  in  place ;  Fig.  2  a  cross-view  showing  a  four-line 
road  constructed  in  accordance  with  the  invention,  and 
Fig.  3  a  side  view  of  the  parts  shown  in  Fig  3. 

The  respective  posts  of  the  elevated  railway  are  desig- 
nated by  the  letters  ABC,  the  portions  A  B,  being  above 
ground,  while  the  part  C,  having  a  horizontal  plate  C-, 
with  wings  C,  and  secured  to  the  post,  is  embedded  so 
as  to  be  beyond  the  influence  of  frost — say  three  to  four 
feet  below  the  grade — in  concrete  or  masonry.    The  hori- 


zontal plate,  with  its  wings,  is  applied  to  the  post  below 
grade  in  order  to  overcome  side  strains  upon  the  elevated 
road,  thus  making  the  roadway  more  secure.  Below  the 
horizontal  plate  C-,  the  part  C**,  is  made  in  horizontal 
section  in  form  of  a  cross,  and  this  form  aids  the  plate  C*. 
and  its  cross-shaped  portion  C^,  in  keeping  the  posts  and 
superstructure  firm,  as  shown  in  Fig.  i. 

On  each  side  of  the  posts  and  the  connecting  vertical 
truss  will  be  one  or  more  lines  of  cars,  or  as  many  lines  of 
cars  as  there  are  lines  of  rail,  those  on  one  side  to  be 
going,  while  those  on  the  other  side  will  be  returning. 

In  Figs.  2  and  3  is  shown  a  structure  for  four  lines  of 
cars  sustained  by  a  single  vertical  truss.  The  cars  (repre- 
sented by  S  in  the  cuts)  are  pendant  or  suspended  by 
central  hangers  T,  from  a  truck  Q,  having  grooved  wheels 
O,  running  on  the  rails  J  J,  above  the  car  S.  and  provided 
with  a  safety  riding  and  stop-bar  R  R'.  The  bar  R  R',  is 
about  midway  between  the  respective  pairs  of  wheels, 
being  fastened  to  the  under  side  of  the  truck  and  to  the 
hanger  T,  and  serves,  when  a  wheel  breaks,  to  prevent  the 
truck  running  sidewise  ofT  the  track,  by  descending  upon 
the  rail  and  riding  upon  the  same  with  its  stop  R',  far 
enough  below  the  rail  to  hold  the  truck  from  passing 
laterally  from  the  rail. 

In  Figs.  2  and  3  are  also  shown  guards  U,  secured  to 
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the  top  chord  or  main  truss  by  the  braces  V,  the  guards 
U,  being  just  outside  of  the  truck  Q,  and  parallel  to  the 
rails  J,  in  order  to  keep  the  wheels  O,  of  the  truck  from 
getting  ofi  the  track.  Below  the  rails  check-pins  or  stops 
m,  are  secured  to  the  truck-hangers,  so  as  to  keep  the 
wheels  from  jumping  in  case  rails  are  irregular  or  the  cars 
obstructed.  The  cars  S,  being  pendant  or  suspended  from 
the  rails  above,  arc  prevented  from  being  swung  sidewise 
by  the  wind,  or  otherwise  too  much  deflected  from  a  per- 
pendicular while  in  motion  by  a  roller  or  small  wheel  N, 
fixed  to  the  under  side  of  the  car,  and  on  the  edge  run- 
ning nearest  to  the  main  truss.     The  rollers   N,  runs 
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the  guide  H,  this  guide  constituting  the  main  tie  or 
bottom  chord  of  the  vertical  truss  abo\^  described,  and 
thus  a  double  use  is  made  of  the  guides  H — viz.,  they 
serving  as  a  tie  for  the  truss,  and  a  guide  to  limit  the  side 
movements  of  the  cars,  making  them  run  very  steadily. 

In  Fig.  I  is  shown  the  guides  H,  and  a  single  roller  N, 
on  the  car,  to  run  between  them ;  but  for  short  spans  a 
single  guide  may  be  used  on  each  side  of  the  struts  in 
place  of  the  two  guides  and  two  rollers,  one  on  each  side 
of  the  guide  in  place  of  the  single  roller  running  between 
the  double  guides  H.  For  a  four-line  railway — such  as  is 
shown  in  Figs.  2  and  3 — one  set  of  these  guides  H,  will  be 
secured  to  the  central  part  of  the  struts  F,  in  the  vertical 
truss  above  described.  To  the  bottom  chord  of  the  truss 
or  the  guides  H,  are  secured  pulleys  P,  over  which  runs 
the  cable  p,  it  moving  on  one  side  of  the  truss  and  return- 
ing on  the  other,  and  carrying  the  two  lines  of  cars  in 
oppMDsite  directions. 

The  cars  are  secured  to  the  cable  by  grapples,  which 
are  to  be  on  the  under  side  of  the  cars  and  operated  from 
within  the  same. 

In  carrying  out  the  invention  with  two  tiers  or  four 
lines  of  cars,  as  shown  in  Figs.  2  and  3,  it  is  only  required 
to  make  the  posts  and  truss  higher,  attach  the  cross-arms 
K  K,  for  sustaining  the  rails  J  J,  for  the  upper  and  lower 
tiers  of  cars,  and  the  cross-sills  W  and  W,  for  sustaining 
the  guides  H  H,  for  the  upper  and  lower  tiers  of  cars  to 
the  posts  or  struts,  as  shown,  and  make  all  of  the  parts 
proportionally  larger,  according  to  the  increased  weight 
to  be  carried. 

In  the  several  views  are  represented  electric  lamps  X, 
applied  on  the  top  extensions  of  the  supporting-posts. 
These  lamps  may  be  used  in  connection  with  wires  and 
storage-batteries  to  be  supplied  by  dynamo-electric  ma- 
chines run  by  the  cable-engines,  or  otherwise,  at  the 
several  stations,  for  the  purpose  of  lighting  the  railway  at 
night. 

It  is  claimed  for  this  form  of  elevated  railway  that  its 
several  and  novel  features  attain  a  result  which  gives 
strength  of  construction,  and  easy  handling,  combined 
with  all  those  features  essential  to  the  full  solution  of  the 
rapid-transit  problem. 

Inquiries  and  communications  should  be  addressed  to 
Mr.  James  Frame,  secretary  and  treasurer,  the  Elevated 
Cable  Railway  Company,  Burlington,  Iowa. 


Hayes's  Horse-Shoe. 


Charles  W.  Hayes,  of  Washington,  D.  C,  is  the  in- 
ventor of  a  new  and  improved  form  of  horse-shoe,  which 
is  herewith  illustrated  and  described.  The  object  of  this 
invention  is  more  particularly  to  provide  a  shoe  and 
devices  for  connecting  the  same  to  the  hoof,  that  the  shoe 
may  be  quickly  and  firmly  secured  in  position  on  the  hoof 
without  the  use  of  nails  or  other  permanent  fastenings ;  it 
being  adapted  to  be  as  quickly  removed  when  desired. 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  an  inverted  hoof  having  the  improved  shoe  applied 
thereto ;  Fig.  2  a  like  view  showing  the  shoe  removed, 
and  illustrating  the  arrangement  of  the  fastening-plates; 
Fig.  3  a  perspective  view  of  the  upper  side  of  the  shoe  ; 
Fig.  4  a  side  elevation,  partly  in  section,  of  a  hoof  with 


the  improved  shoe;  Figs.  5  and  6  perspective  views  of 
the  side  and  toe  plates ;  Fig.  7  a  transverse  section  of  Fig. 
5,  and  Fig.  8  is  a  perspective  view  illustrating  the  con- 
struction of  the  toe-clamps. 

The  under  face  of  the  wall  or  crust  of  the  hoof  at  the 
point  known  as  the  "  quarters  "  is  provided  with  a  recess 
at  each  side,  each  of  which  recesses  is  of  such  depth  and 
shape  as  to  adapt  it  to  snugly  receive  and  contain  one  of 
the  plates  A,  which,  as  seen  in  Fig.  2,  contracts  toward 
the  center  of  the  foot.  Each  of  the  plates  A,  is  provided 
with  a  central  opening  a,  which  is  countersunk  on  the 
bottom  face  of  plate.  At  either  side  of  the  opening  a, 
are  arranged  holes  d  b,  through  which  nails  are  driven  to 
firmly  secure  the  plate  to  the  wall  or  crust.     On  the  outer 
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edge  face  of  each  plate  A.  and  extending  from  one  end  to 
slightly  beyond  the  center  of  such  edge,  is  a  longitudinal 
depression,  the  inner  end  of  which  is  intersected  by  a 
conical  opening  a',  which  also  communicates  with  the 
openings.  Within  the  said  depression  is  located  a  spring 
a^,  which  is  secured  at  its  outer  end  by  a  rivet,  while  its 
inner  end  carries  a  conical  pin  a"^,  which  plays  through 
the  opening  a' ,  and  transversely  across  the  opening  a. 

B  refers  to  a  plate,  which  is  to  be  located  at  the  toe  of 
the  hoof,  and  is  secured  thereat  in  a  recess  therein  by 
nails,  substantially  the  same  as  the  plates  A.  The  plate  B, 
however,  in  addition  to  its  nail-holes,  is  provided  with 
two  horizontal  openings  b'  b',  as  shown  most  clearly  in 
Figs.  4  and  6. 

The  shoe  C,  which  may  be  of  any  preferred  form,  is 
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provided  at  each  side  at  the  point  which  registers  with 
the  plates  A  A,  with  an  upwardly-projecting  lug  c.  Fig.  3, 
which  lug  is  of  conical  form  and  adapted  to  enter  the 
opening  a,  in  the  plate  A.  Each  lug  c,  has  an  opening  c', 
passing  horizontally  through  the  same. 

The  shoe  C,  is  recessed  on  its  under  side  at  the  toe,  for 
the  reception  of  the  horizontal  portion  or  base  D,  of  a  toe- 
clamp  E,  Figs.  4  and  8,  the  base  D,  being  provided  with 
two  openings  d  d,  through  which  pass  screws  to  secure 
the  clamp  E,  rigidly  to  the  shoe.  It  will  be  noted  by  ref- 
eience  to  Fig.  i,  that  the  base  D,  is  flush  with  the  under 
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face  of  the  shoe.     Extending  rearwardly  from  the  curved 
portion  E',  of  the  toe-clamp  are  two  horizontal  pins  e  e. 

In  practice  the  toe-clamp  E,  is  secured  to  the  shoe,  as 
before  explained,  and  the  shoe  manipulated  so  that  the 
pins  e  e,  enter  the  openings  b'  b',  to  permit  the  curved  part 
E',  to  bear  firmly  against  the  front  or  toe  portion  of  the 
hoof.  The  shoe  is  then  forced  up  against  the  bearing  on 
the  under  side  of  the  wall  or  crust,  thereby  causing  the  lugs 
c,  to  enter  the  openings  //  //,  in  the  plates  A,  the  conical 
form  of  said  lugs  resulting  in  pushing  aside  the  pins  a^, 
until  the  openings  in  said  lugs  come  opposite  the  open- 
ings a',  in  the  plates,  when  the  springs  a^,  project  the 
pins  a',  through  the  openings  in  the  lugs  and  lock  the 
latter,  with  the  shoe,  firmlv  to  the  hoof. 


Fig.  5- 


Fig.  6, 
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It  will  be  noted  that  the  length  of  the  pins  e  e,  is  rela- 
tively much  greater  than  that  of  the  other  pins  and  parts  ; 
but  this  is  amply  provided  for  from  the  fact  that  the  wall 
or  crust  of  the  hoof  is  greatest  both  in  thickness  and  in 
height  at  the  toe  of  the  hoof,  consequently  a  greater 
bearing  is  afforded  tor  the  fastening  devices  at  such  point, 
which  is  the  place  where  the  greatest  strain  is  received. 
Moreover,  the  strain  or  tension  on  the  shoe  is  received  by 
the  latter  in  substantially  a  horizontal  direction,  thus 
serving,  in  this  arrangement,  to  more  eflectively  hold  the 
plate  and  shoe  together,  which  would  not  be  the  case  if 
the  power  or  force  were  in  vertical  direction.  In  the  latter 
event  the  eflFect  would  be  to  tear  or  rend  the  shoe  from 
the  plates  A  A,  and  B. 


4 


^      / 


W"      "V^vV 


«    / 


F'g-  7.      CL 


Fig.  8. 


HAVES     HOkSE-SHOE. 


When  it  is  desired  to  remove  the  shoe,  it  will  only  be 
necessary  to  raise  the  springs  a^,  so  as  to  lift  or  move  their 
free  ends  out  of  their  recesses,  causing  the  pins  a^,  to  be 
withdrawn  from  the  lugs,  and  then  finally  disengaging  the 
toe-clamps  from  the  plate  B. 

As  the  natural  tendency  of  the  wall  or  crust  is  to  grow 
laterally,  it  will  only  be  necessary  to  occasionally  rasp  the 
outer  face  of  the  crust  in  order  to  preserve  the  outer  edge 
of  the  plates  flush  with  said  crust. 

It  is  claimed  ^y  the  inventor  that  the  numerous  disad- 
vantages incident  to  the  use  of  the  ordinary  form  of 
horse-shoe,  are  by  his  device  entirely  obviated,  while 
many  new  and  valuable  features  are  attained  thereby. 
The  great  injury  inseparable  from  the  driving  of  nails 


into  the  hoof  is  avoided,  while  the  wear  is  much  less,  as 
the  shoes  can  be  readily  removed  when  not  in  actual  use. 

Another  valuable  feature  of  this  device  is  that  it  allows 
a  free  expansion  of  the  hoof  when  desired  ;  and  heavy  or 
light,  sharp  or  smooth  sets  can  be  kept  at  hand,  and  ap- 
plied in  a  few  moments,  as  circumstances  may  demand. 

The  invention  is  under  the  sole  control  of  the  patentee, 
Charles  VV.  Hayes,  Firemen's  Insurance  Building,  Wash- 
ington, D.  C,  to  whom  all  inquiries  and  communications 
should  be  addressed,  ,      ; 


Krantz's  Crank-Pin  Oiler. 


Frederich  W.  Krantz,  of  Detroit.  Mich.,  is  the  in- 
ventor of  an  improved  crank-pin  oiler,  the  construction 
and  operation  of  which  are  shown  in  the  accompanying 
cuts.  Fig.  I  is  a  persp>ective  view  of  the  device  as  applied 
to  a  crank-pin ;  Fig.  2  a  vertical  central  section  of  the 
oiler,  and  Fig.  3  a  horizontal  section  on  the  line  -r  j:  of 
Fig.  2.  ^^      ^    , 

A  indicates  the  glass  shell  or  cylinder,  of  suitable  size. 
From  the  bottom  of  the  metallic  base  of  this  shell  a  neck 
b,  extends  downward,  which  is  suitably  threaded  to  enter 
the  socket  mentioned.  Within  the  shell  there  rises  a 
central  stem  B,  which  is  in  effect,  and  may  be  in  reality  a 
continuation  of  the  neck  b,  this  stem  extending  to  within 
a  short  distance  of  the  top  of  the  shell  A,  and  terminating 
in  a  broad  disk  C,  preferably  convex  on  its  upper  face,  as 
shown  in  Fig.  2.  The  stem  B,  is  formed  with  a  central 
hole  or  passage  c,  which  extends  from  the  top  of  the  stem 
and  its  disk  C,  down  through  the  neck  b  and  to  the  lower 
extremity  thereof,  as  shown  in  Fig.  2. 
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F  indicates  the  cap  or  cover  of  the  oiler,  formed  with  a 
depending  flange  or  rim  threaded  on  its  interior  to  screw 
upon  the  threaded  upper  end  of  shell  A.  The  inner  or 
under  face  of  the  cap  F.  is  turned  fiat  and  true,  and  bears 
upon  a  packing-ring  G,  which  rests  upon  the  upper  end 
of  the  glass  shell  A.  • 

Thus  constructed,  the  parts  are  put  together  in  the 
manner  stated — that  is  to  say,  with  packing-ring  E,  rest- 
ing upon  the  base  or  bottom  of  the  shell  A,  the  packing- 
ring  G,  lying  upon  the  upper  end  of  the  cylinder  D,  and 
the  cap  or  cover  F,  resting  upon  the  packing-ring  G. 
The  cap  is  then  screwed  firmly  upon  the  shell  A.  and  the 
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several  parts  are  brought  together  so  snugly  and  closely 
as  to  produce  tight  joints  and  prevent  the  escape  of  oil. 
The  cap  or  cover  F,  has  a  central  hole  or  opening  through 
it,  which  is  threaded  to  receive  a  filler-plug,  above  which 
is  located  a  lock-nut  I,  which  filler-plug  and  lock-nut, 
also  have  a  hole  or  opening,  which  is  threaded  to  receive 
a  valve  or  pointed  screw-stem  H,  the  point  or  nose  of 
which  enters  the  upper  end  of  the  passage  c;  as  the  stem 
is  screwed  down,  and  serves  to  close  the  mouth  of  this 
passage  more  or  less,  as  required.  f 

D  D  are  nut-holes  bored  through  the  cap  F,  at  a  point 
close  to  the  edge  of  and  immediately  under  the  seat  of 
filler-plug,  so  that  when  the  oil  is  poured  into  the  cylinder 
B,  the  air  is  permitted  to  escape  through  these  vents, 
thereby  causing  the  cap  to  fill  rapidly.  Replacing  the 
filler-plug  closes  the  vents,  so  that  opening  and  closing  of 
vents  D  D,  is  simultaneous  with  the  opening  and  closing 
of  the  filler-plug.  . 

The  device  being  thus  constructed  is  applied  to  a  pit- 
man or  other  part  attached  to  a  crank-pin  and  partaking 
of  the  motion  thereof,  or  to  any  other  moving  part  re- 
quiring to  be  oiled.     The  throw  of  the  crank-pin  being 


Fig.  2. 

KRANTZ'S   CRANK-PIN    OILER. 

quick  and  sudden,  the  oil  with  which  the  cylinder  is  sup- 
plied is  thrown  upward  into  the  top  of  the  cylinder  as  the 
crank-pin  and  oiler  descend,  and  is  caused  to  pass  around 
and  over  the  top  of  the  disk  and  the  portion  ol  the  stem 
H,  below  the  cap  or  cover.  The  oil,  flowing  down  the 
stem  and  across  the  mouth  of  the  passage  c,  finds  its  way 
into  the  passage  and  through  the  same  down  to  the  crank- 
pin  to  be  oiled.  A  moderate  speed  or  motion  issuflScient 
to  cause  the  oil  to  be  thrown  to  the  top  of  the  cylinder 
and  over  the  disk  C,  so  that  a  quantity  of  oil  sufficient 
to  supply  the  requirements  of  the  part  to  be  oiled  will  run 
down  through  the  stem  to  this  part ;  but  as  the  speed  in- 
creases the  centrifugal  force,  if  the  oiler  be  applied  to  a 
crank-pin  or  other  part  having  a  circular  path  of  move- 
ment, or  the  inertia,  if  the  oiler  be  applied  to  a  reciprocat- 
ing body,  will  be  increased  exactly  in  proportion  to  the 
increase  of  speed  or  motion.    This  increase  of  force  with 


which  the  oil  is  thrown  into  the  top  of  the  cylinder  creates 
a  pressure  by  reason  of  which  the  oil  is  forced  througli 
the  passage  c,  of  the  stem  B,  instead  of  being  left  to  flow 
down  by  gravity  allone.  It  will  therefore  be  seen  thai 
just  in  proportion  to  the  increase  of  speed  or  motion,  and 
consequent  need  of  more  oil,  the  supply  of  oil  to  the 
moving  part  is  increased,  or,  in  other  words,  the  supply  of 
oil  delivered  to  the  working-surfaces  automatically  in- 
creases and  diminishes  with  and  by  reason  of  the  increase 
and  diminution  of  speed  or  motion.  As  the  oil  is  thrown 
upward  by  the  motion  of  the  oiler  it  encounters  the  disk, 
and  is  by  it  directed  outward  to  the  walls  of  the  oil-cham- 
ber, whence  it  passes  above  the  disk.  In  this  way  the  oil 
above  the  disk  is  forced  toward  the  center,  and  conse- 
quently carried  with  certainty  and  under  pressure  to  the 
outlet  through  the  tubular  stem.  By  setting  the  stem  H, 
higher  or  lower,  as  required,  the  mouth  of  the  passage  f, 
may  be  opened  or  closed  to  any  required  extent,  and  the 
flow  of  oil  to  the  crank-pin  thus  regulated  with  the  greatest 
nicety.     The  screw  or  valve-stem,  after  being  once  set  or 
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Fig.  3. 

KRANTZ'S   CRANK-PIN   OILER. 

adjusted  seldom  requires  to  be  re-set,  and  in  many  places 
never  requires  further  adjustment,  as  in  refilling  the  cup 
the  adjustment  is  not  disturbed,  the  valve  H,  being  held 
in  position  by  lock-nut  I.  j 

It  will  be  seen  that  when  the  machinery  is  at  rest  no  oil 
can  pass  from  the  cylinder  and  hence  none  is  wasted ; 
nor  is  the  machine  made  dirty  and  caused  to  collect  dust 
and  dirt  by  reason  of  an  oversupply  of  oil  and  consequent 
flowing  out  of  the  same  around  the  crank-pin.  i 

The  glass  cylinder  is  used  for  stationary  engines,  and 
generally  where  the  machinery  is  protected  against  ex- 
treme cold  weather,  or  where  there  is  little  or  no  danger 
of  breakage  of  the  glass ;  but  for  locomotiv^es  and  like 
machinery  the  glass  is  encased  in  brass  shells,  or  the  shell 
is  made  entirely  of  brass,  and  the  base  is  constructed  flat, 
with  round  or  hectagon  edges.  -I 

This  device  is  claimed  by  the  inventor  to  be  simple, 
durable  and  economical.  It  is  now  entirely  controlled 
by  the  Michigan  Lubricator  Company,  of  Detroit,  Mich,, 
to  whom  the  patent-rights  have  been  assigned. 


McNiece's   Lubricator. 


t 


Thomas  B.  McNiece,  of  Detroit,  Mich.,  is  the  inventor 
of  an  improved  lubricator,  which  is  herewith  illustrated 
and  described.  The  invention  belongs  to  that  class  of 
lubricators  which  are  used  for  oiling  the  cylinders  and 
and  valves  of  steam-engines,  and  in  which  the  oil  is  ex- 
pelled from  a  chamber  by  the  pressure  of  a  column  of 
water,  which  gradually  displaces  the  oil  as  the  water  flows 
into  the  oil-chamber  beneath  the  oil. 
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In  the  accompanying  cuts,  Fig.  i  is  an  elevation  of  the 
improved  lubricator;  Fig.  2  a  vertical  central  section; 
Fig.  3  a  vertical  central  section  made  on  a  plane  at  right 
angles  to  that  shown  in  Fig.  2 ;  Fig.  4  a  sectional  view 
showing  the  air-vent ;  Fig.  5  a  modified  and  portable 
form  of  the  device,  intended  for  use  on  air-brake  me- 
chanism, etc.,  and  Fig.  6  a  vertical  central  section  showing 
manner  of  attachment  of  the  feed-regulator  and  sight 
feed-glass  to  the  escape-pipe  /. 

A  is  the  oil-chamber,  B  is  the  condenser  or  water- 
chamber,  L'  the  union  connecting  with,  and  for  the 
purpose  of  introducing  steam  into  the  condenser  B  ;  C  is 
a  tubular  arm  by  which  the  apparatus  is  attached  to  the 
steam-pipe.  The  water  of  condensation  flows  down 
through  the  pipe  D,  which  delivers  it  at  the  bottom  of 
the  oil-chamber.  In  the  neck  which  connects  the  oil  and 
water-chambers  is  a  diaphragm  D',  shown  in  Fig.  3,  with 
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a  hole  for  the  downflow  of  the  water,  the  sides  of  which 
form  a  seat  for  the  valve  D*,  by  the  adjustment  of  which 
the  passage  of  water  can  be  cut  off  or  regulated,  so  as  to 
control  the  discharge  of  oil.  As  water  descends  into  the 
oil-chamber  and  displaces  the  oil,  the  amount  of  displace- 
ment can  be  seen  through  the  transparent  tube  E,  which 
is  connected  at  E'  and  E^,  with  the  interior  of  the  oil- 
chamber.  As  the  oil  is  displaced  by  the  water,  it  will 
flow  out  of  the  escape-pipe  F,  its  flow  being  regulated  or 
prevented  by  the  valve  F',  which  acts  against  a  valve-seat 
in  the  orifice  of  discharge  in  the  upper  part  of  the  pipe  F. 
The  oil  in  escaping  passes  through  the  nipple  G,  which  is 
inclosed  in  the  transparent  tube  H.  This  tube  H,  being 
in  communication  with  the  steam-pipe  or  chamber 
through  the  duct  C^,  when  the  valve  I,  is  opened,  will  be 
filled  with  steam  at  first,  and  then  with  water,  the  product 
of  the  condensation  of  the  steam,  through  which  the  oil, 
rising  from  the  nipple  G,  drop  by  drop,  will  be  visible. 
In  the  lower  end  of  the  oil-tube  is  placed  a  valve  K, 
having  a  port  K',  through  which  the  entire  contents  of 


the  apparatus  may  be  drained.  Another  form  of  valve  or 
a  mere  stop-cock  or  plug  may  be  used  for  the  purpose  of 
the  valve  K.  This  arrangement  of  the  different  chambers 
so  that  they  all  drain  into  the  oil-chamber,  and  thus  per- 
mit their  discharge  at  a  single  vent,  is  peculiar  to  this 
instrument.  While  the  water-chamber  B,  and  sight-feed 
tube  H,  receive  their  steam  to  be  condensed  indepen- 
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MC  NIECES    LUBRICATOR. 


dently,  they  have  the  same  channel  through  which  their 
contents  can  be  discharged.  Heretofore  separate  pas- 
sages, each  provided  with  a  screw  cap  or  plug,  have  been 
usually  required  to  fill  the  oil-chamber  and  vent  the,air 
contained  therein,  but,  in  order  to  simplify  and  do  away 
with  the  extra  plug,  an  air-vent  A',  is  bored  in  the  shell 
of  the  oil-chamber,  as  shown  in  Fig.  2,  and  more  clearly 
in  Fig.  4.     As  this  air-vent  terminates  in  the  upper  edge 


MC  NIECES   LUBRICATOR. 

of  the  filler-tube,  the  air  escapes  as  rapidly  the  oil  is 
poured  into  the  mouth  of  the  filler  E',  causing  the  cup 
to  fill  rapidly.  When  the  filler- plug  L.  is  replaced,  its 
shoulder  closes  the  air-vent,  consequently  when  the  plug 
L,  is  screwed  out,  the  air-vent  opens  simultaneously. 

Too  much  stress  cannot  be  placed  upon  the  importance 
of  this  vent,  which  is  peculiar  to  this  cup  only,  as  one  of 
the  greatest  sources  of  annoyance  to  engineers  is  the 
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necessary  time  wasted  on  the  slow  process  of  filling  im- 
perfectly vented  cups. 

Another  desirable  feature  pertaining  to  these  lubrica- 
tors is  the  construction  of  the  arm  F,  which  permits  the 
sight  feed-glass  to  be  easily  taken  out  and  replaced,  as 
shown  in  Fig.  6,  and  is  described  as  follows :  /  is  the  arm 
or  escape-pipe  to  which  the  lubricator  is  attached  by 
means  of  a  threaded  screw  running  through  the  cross- 
end  of  the  arm,  the  regulating  nipple  playing  in  the  screw 
by  another  thread  which  allows  of  the  proper  regulating 
action.    This;  screw,  with  all  of  the   regulating  attach- 


'  MC  niece's  lubricator. 

ments,  can  be  withdrawn  from  their  threaded  construc- 
tion, thus  allowing  the  sight  feed-glass  d,  to  be  readily 
taken  out  and  replaced. 

In  the  modified  form  of  the  device  shown  in  Fig.  5, 
there  is  no  gauge-glass  showing  the  amount  of  oil  in  the 
cup,  and  a  heavy  jam-nut  is  placed  at  the  base  of  the  cup 
for  the  purpose  of  making  an  unusually  strong  connection 
when  applied  to  threshing-machine  engines,  or  inside  the 
cab  of  a  locomotive  for  air-brake  uses.  The  same  style 
of  jam-nut  may  also  be  employed  in  cups,  shown  m  Fig. 
I,  when  used  in  connection  with  air-brakes. 

This  device  and  its  modification  is  entirely  controlled 
by  the  Michigan  Lubricator  Company,  of  Detroit.  Mich., 
to  whom  the  inventor  has  assigned  his  patent-rights. 


Elliott's  Adjustable  Car-Step. 

Francis  E.  Elliott,  of  Columbus.  Ohio,  is  the  inven- 
tor of  a  new  and  improved  form  of  car-step,  which  is 
herewith  illustrated  and  described. 

The  invention  relates  to  improvements  in  car-steps,  the 
object  being  to  provide  an  adjustable  step  having  its 
frame  journaled  at  the  ends  upon  the  fixed  step  of  the 
car,  so  that  it  can  be  folded  up  thereon  and  be  out  of  the 
way  when  the  use  of  the  fixed  step  alone  is  required.  By 
the  use  of  this  step  the  danger  and  inconvenience  to  travel- 
ers while  getting  off  and  on  trains  are  largely  diminished. 


In  the  accompanying  cuts,  Fig.  i  represents  a  perspec- 
tive view  of  the  invention  attached  to  the  fixed  steps  of  a 
car,  and  Fig.  2  a  sectional  view  showing  the  way  in  which 
the  movable  step  is  turned  up  on  the  fixed  step.         •    1^- 

A  designates  an  end  of  a  car  having  the  platform  A', 
attached,  which  is  provided  with  the  usual  railing  and 
other  fixtures,  as  shown.  These,  however,  form  no  part 
of  the  invention,  and  are  therefore  not  described. 

B  is  a  fixed  step  depending  from  one  side  of  the  plat- 
form, and  composed  of  the  two  vertical  parts  b  b' ,  and  the 
two  horizontal  parts,  b"^  /;».  At  or  near  each  end  of  the 
outer  edge  of  the  part  b^,  is  secured  by  bolts  or  in  other 
proper  manner  a  plate  C,  which  rests  in  a  recess  in  the 
part  b^,  so  as  to  be  flush  with  the  upper  surface  thereof. 
Each  of  these  plates  has  a  similar  uprights,  of  suitable 
form,  which  is  provided  with  a  journal-pin  c',  the  two 
journal-pins  having  bearings  in  the  ends  of  the  frame  of 
the  movable  step  hereinafter  described.  1 


Fig.  I. 

ELLIOTT'S   ADJUSTABLE   CAR-STEP. 

D  is  the  frame,  composed  of  the  end  angle-irons  D', 
and  the  connecting  iron  or  brace  D^.  which  has  its  ends 
bolted  or  riveted  to  the  ends  of  the  angle-irons.  Each 
angle-iron  is  composed  of  the  two  horizontal  parts  rt^  ^', 
respectively,  and  the  central  vertical  part  iP,  provided 
near  its  lower  end  with  a  longitudinal  slot  d^.  The  part 
d,  has  near  its  inner  end  a  proper  opening  for  the  journal- 
pin  c',  to  enter,  so  that  the  angle  irons  and  their  brace  D- 
can  be  turned  over  on  the  fixed  step  in  the  position  shown 
in  full  lines  in  Fig.  2,  the  parts  being  constructed  of  rela- 
tive dimensions  to  permit  this  movement.        ..    |     ,  . 

The  part  d,  of  each  angle- iron  has  on  its  edge  a  projec- 
tion X,  which  enters  a  corresponding  recess  in  the  part 
b^,  of  the  step,  and  prevents  lateral  motion  of  the  mova- 
ble step  when  turned  down.  The  parts  d,  have  a  length 
just  a  little  less  than  one-half  the  breadth  of  the  part  b'*, 
of  the  step  B,  and  the  standards  c,  are  so  situated  that 
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when  the  angle-irons  are  turned  down,  the  edges  of  the 
parts  rt'^,  will  rest  against  the  edge  of  the  part  d'^,  of  the 
fixed  step.  Consequently  when  the  angle-irons  are 
turned  up  there  will  be  a  narrow  space  between  their 
parts  rf'^,  and  the  part  d',  of  the  fixed  step. 

E  is  the  foot-board  of  the  movable  step,  of  proper  di- 
mensions to  lie  upon  tlie  lower  part  of  its  frame  with  its 
edges  resting  upon  the  brace  or  connecting  iron  D^,  and 
the  parts  ef,  of  the  angle-irons. 

t'  are  projections  which  stand  inward  from  the  inner 
edge  of  the  foot-board  near  the  ends  thereof.  When  the 
foot-board  is  in  position,  these  projections  incline  slightly 
upward,  each  projection  having  a  journal-pin  e',  which 
enters  one  of  the  slots  if^,  and  is  prevented  from  escaping 
therefrom  by  a  nut  on  its  outer  end. 

When  the  movable  step  is  turned  down,  the  parts  as- 
sume the  position  shown  in  dotted  lines  in  Fig.  2,  except 
that  the  foot-board  is  in  the  position  shown  in  Fig.  i. 
When  the  movable  step  is  turned  up,  the   parts  assume 
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Elliott's  aujusjable  car-step. 

the  position  shown  in  full  lines,  Fig.  2,  the  foot-board 
standing  between  the  parts  d^,  of  the  angle-irons  and  the 
part  d,  of  the  fixed  step.  The  pins  e',  also  fall  in  the  slots 
//,  so  that  the  lower  edge  of  the  foot-board  may  rest  upon 
the  fixed  step  and  be  in  a  more  stable  position. 

It  is  claimed  for  this  form  of  step  that  it  is  applicable 
to  any  style  of  step  now  in  use  on  passenger  cars  in  the 
United  States,  and  is  a  great  convenience,  to  say  nothing 
of  the  increased  safety  to  ladies  and  children  when  get- 
ting on  or  off  the  car.  When  not  in  use  the  step  is  al- 
ways folded  up  and  kept  in  that  position  by  its  own 
weight.  A  brakeman  standing  at  the  forward  end  of  the 
train  can  easily  fold  up  all  the  steps  on  one  side  of  the 
train,  by  simply*  taking  hold  of  the  frame  of  the  adjusta- 
ble step  as  the  car  passes  him,  and  with  a  slight  motion 
of  the  hand  throw  the  step  and  frame  into  the  proper 
position.  :';-;  ::^^'.."-  "■  ■:■,'-:''-.:■■■•.-•■■'    :-■,"•-■■;-"■:>■•■•■; 

The  device  is  under  the  sole  control  of  the  inventor,  to 
whom  all  communications  should  be  addressed. 


Kramer's  Leveling  Apparatus  for  Steam-Boilers, 

John  M.  Kramer,  of  Maria  Stein,  Ohio,  is  the  inven- 
tor of  a  new  and  improved  form  of  leveling  apparatus  for 
steam-boilers,  which  is  herewith  illustrated  and  described. 

The  object  of  this  inv^ention  is  to  provide  a  new  and 
improved  apparatus  for  leveling  boilers  automatically, 
and  consists  of  a  pendulum  provided. with  arms  wliich  op- 


erate valves,  of  a  cylinder  which  is  connected  by  a  pipe 
with  the  water-compartment  of  the  boiler,  and  of  a  de- 
vice for  regulating  the  movement  of  the  pendulum. 

In  the  accompanying  cuts  Fig.  i  is  a  side  elevation, 
partly  in  section,  of  the  improv^ement  attached  to  a  porta- 
ble boiler  standing  on  a  level.  Fig.  2  is  a  similar  view^  of 
the  improvement  attached  to  a  portable  boiler  passing  down 
an  incline.  Fig.  3  is  a  like  view  attached  to  a  portable 
boiler  going  up  an  incline  ;  Fig.  4  a  sectional  elevation  of 
a  modification  of  the  pendulum-regulating  device;  Fig. 
5  a  sectional  side  elevation  showing  the  mounting  of  the 


Fig.  i 
.    Kramer's  leveling  apparatus  for  steam-boilers. 

pendulum;   and  Figs.  6  and  7  are  detail  sectional  views 
showing  the  position  of  the  valves  in  the  pipes. 

The  boiler  A,  of  usual  construction,  is  provided  on  one 
end  with  one  or  two  cylinders  B,  having  a  piston  C,  to 
which  is  attached  a  piston-rod  D.  The  lower  end  of  the 
piston-rod  D,  is  provided  with  a  roller  D',  which  rests  on 
a  guide  E',  attached  to  the  bolster  E.  of  the  truck  of  the 
boiler.  The  front  end  of  the  boiler  A,  is  thereby  sup- 
ported on  the  fixed  piston  C.  The  upper  end  of  the 
cylinder  B,  above  the  piston  C,  connects,  by  the  pipe  F, 
with  the  water-compartment  of  the  boiler  A,  and  another 
pipe  G,  which  leads  from  the  upper  end  of  the  cylinder  B, 
to  the  open  air,  but  may  lead  to  a  tank  or  other  suitable 
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Kramer's  levkling  apparatus  for  steam-boilers. 

receptacle,  or  to  a  pump  which  connects  with  the  boiler. 
The  pipes  F,  and  G,  are  each  provided  with  a  valve  F'  or 
G',  respectively.  -.v..    :;:■•;:..      .       - 

The  pendulum  H,  is  mounted  on  the  top  of  the  boiler 
A,  preferably  in  the  manner  as  shown  in  Fig.  5.  The 
pendulum  hangs  free  on  the  side  of  the  boiler  A,  and  is 
provided  with  a  slot  H'.  To  the  pendulum  H,  are  piv- 
otally  attached  and  adjustable  in  the  slot  H',  the  arms  I, 
and  r,  which  connect  with  the  levers  J,  and  J',  operatincj 
the  valves  F',  and  G',  respectively.  The  upper  end  of  the 
pendulum  H,  is  also  provided  with  a  rigid  arm  K,  to  the 
outer  end  oi  whicli  is  pivotally  attached  the  piston-rod  L. 
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provided  with  the  piston  M,  working  in  the  small  cylinder 
N.  fastened  in  any  suitable  manner  to  the  boiler  A,  and 
filled  above  and  below  the  piston  M,  with  either  oil,  air, 
water,  or  other  suitable  substance.  The  upper  and  lower 
ends  of  the  cylinder  N,  are  connected  with  each  other  by 
the  pipe  O,  provided  with  a  valve  or  cock  P. 

A  communication  between  the  upper  and  lower  ends  of 
the  cylinder  N,  can  be  established  in  the  manner  shown 
in  Fig.  4.  in  which  the  piston-rod  L',  is  hollow  and  pro- 
vided with  the  transverse  opening  L^,  above  the  piston 
M',  and  an  adjustable  rod  or  plunger  O.  placed  in  the 
hollow  piston-rod  U,  serves  to  close  or  open  the  trans- 
verse openings  L',  thereby  connecting  or  disconnecting 


Fig.  3. 
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the  upper  and  lower  ends  of  the  cylinder  N,  and  also 
regulating  the  flow  of  the  substance  in  the  cylinder  N, 
from  one  end  to  the  other  when  the  piston  M',  is  raised 
or  depressed.  - 

The  operation  of  the  device  is  as  follows  :  When  the 
boiler  A,  is  in  the  normal  horizontal  position,  as  shown  in 
Fig.  I,  the  valves  F,  and  G,  are  both  closed  and  the 
cylinders  B,  are  filled  with  water  above  the  piston  C, 
which  is  then  in  a  midway  position.  When  the  truck 
passes  down  an  incline  as  shown  in  Fig.  2,  the  pendulum 
H,  assumes  an  inclined  position  to  the  center  line  of  the 
boiler  A,  and  swin  s  to  the  right,  thereby  opening  the 
valve  F',  by  means  of  the  arm  I,  and  the  lever  J,  so  as  to 
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admit  water  under  pressure  in  the  boiler  from  the  same 
into  the  cylinder  B,  by  means  of  the  pipe  F,  and  thereby 
forcing  the  cylinder  B,  and  the  front  end  of  the  boiler  E, 
upward  (the  boiler  being  adapted  to  move  vertically  on 
its  rear  a.xle  as  a  pivot),  until  the  pendulum  and  the 
boiler  are  again  in  the  normal  position  and  the  valve  F, 
is  again  closed.  During  the  time  that  the  valve  F',  is 
opened  and  closed  again  the  valve  G,  remains  closed,  al- 


though moving.  As  soon  as  the  truck  reaches  a  horizon- 
tal position  again,  the  pendulum  H,  swings  to  the  left, 
whereby  the  valve  G'.  is  opened,  and  the  water  which  had 
been  admitted  into  the  cylinder  B,  is  forced  out  of  the 
same  through  the  pipe  G.  until  the  piston  reaches  its 
normal  position  (shown  in  Fig.  i)  and  the  pendulum  also 
lias  returned  to  its  normal  position  and  has  closed  both 
of  the  valves  F',  and  G'.  When  the  truck  passes  up  an 
incline,  as  shown  in  Fig.  3,  the  pendulum  swings  to  the 
left,  thereby  opening  the  valve  G,  by  means  of  the  arm  I', 
and  the  lever  J',  The  weight  of  the  front  end  of  the 
boiler  causes  the  water  above  the  piston  C,  to  flow  out  by 
means  of  the  pipe  G,  and  the  open  valve  G',  so  that  the 
boiler  with  its  front  end  swings  downward  until  the  pen- 
dulum and  the  boiler  are  again  in  the  normal  position  and 
the  valve  closes,  while  the  valve  F',  comes  back  to  its 
normal  position.  ^When  the  truck  reaches  a  horizontal 
position,  the  pendulum  H,  is  swung  to  the  right  so 
as  to  open  the  valve  F',  and  thereby  admit  water  under 
pressure  from  the  boiler  to  force  the  piston  C,  in  the 
cylinder  B,  downward  until  it  reaches  its  normal  position 
(shown  in  Fig.  i),  and  at  the  same  time  the  pendulum 
will  assume  the  normal  position  and  close  both  valves  F', 
and  G'.  .  t]     ;.   , 
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Fig.  7. 
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It  will  be  seen  by  reference  to  Figs.  6  and  7  that  the 
valves  F',  and  G',  are  so  arranged  that  when  the  arms  1, 
and  r,  move  in  the  direction  of  the  arrow  a',  the  valve  F', 
is  opened,  while  the  valve  G',  remains  closed,  although 
moving,  and  when  the  arms  I,  and  I',  move  in  the  direc- 
tion of  the  arrow  d',  the  valve  G'.  is  opened  and  the  valve 
F',  remains  closed,  although  moving. 

It  will  be  seen  that  as  the  pendulum  H,  assumes  a  ver- 
tical position  while  the  boiler  A,  is  inclined,  the  piston 
M,  changes  its  position  in  the  cylinder  N,  which  change 
is  regulated  by  the  speed  with  which  the  substance  in  the 
cylinder  N.  flows  from  one  end  of  the  cylinder  N,  to  the 
other  by  means  of  the  connecting-pipe  O,  and  the 
valve  P.  If  the  valve  P,  is  closed  entirely,  so  that  there 
is  no  connection  between  the  ends  of  the  cylinder  N, 
then  the  piston  M,  and  the  pendulum  H,  are  prevented 
from  moving.  '  '...■■■.  ■  {■    "■ 

Any  suitable  device  for  compensating  for  leakage  in 
the  cylinder  N,  may  be  used. 

It  is  claimed  for  this  device  that  it  is  thoroughly  effec- 
tive, and  specially  adapted  for  use  on  traction  or  road- 
engines,  locomotives,  or  ships,  and  all  forms  of  engines 
where  the  boilers  will  from  time  to  time  change  their  po- 
sition from  a  horizontal  plane.  With  road-engines  it 
will  keep  the  boiler  horizontal  going  either  up  or  down 
hill,  as  also  with  locomotives  on  grades,  and  rolling  or 
pitching  vessels. 

The  invention  is  under  the  control  of  the  inventor, 
to  whom  all  inquiries  and  communications  should  be  ad- 
dressed. 
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Adamson's  Safety-Switch.  : . 


Robert  Adamson,  of  Auburn,  N.  Y..  is  the  inventor 
of  an  improved  form  of  safety-switch,  the  construction 
and  operation  of  which  are  herewith  ilkistrated  and  de- 
scribed. This  invention  relates  to  the  construction  of  a 
mechanism  whereby  the  switch-rails  are  automatically 
moved  into  alignment  with  the  rails  of  the  main  track  by 
an  approaching  train,  the  object  of  the  invention  being  to 
provide  a  safety-switch  for  trains  passing  on  the  main 
track;  and  to  this  end  the  invention  consists  of  sliding 
blocks  mounted  to  slide  in  inclined  ways  connected  by 


ing-rails  C  C.     Two  inclined  ways  D  D',  are  securely  fast-    .: 
ened  to  the  ties  in  the  center  of  the  track  beyond  the  ends 
of  the  switching-rails.     A  dovetailed  groove  <7,  is  formed 
in  the  upper  inclined  face  of  each  of  these  ways  D  D', 
and  in  these  grooves  blocks  E  E',  are  fitted  to  slide  up  ^ 
and  down,  the  construction  of  the  way  and  said  blocks  -■■': 
being  best  shown   in   Fig.  4.     The  blocks  E  E',  are  pro-  . 
vided  with  eyes  /'  c.  and  d'  c',  respectively,  and  to  the  eye 
b,  of  the  block  E,  there  is  attached  a  chain  </,  which  passes    - 
from  the  eye  over  a  sheave  e\  carried  by  the  block   D 
then  along  the  center  of  the  track  to  a  sheave  f,  which  is  . 
secured  to  the  heavy  tie  or  timber  R,  supporting  the  ends 
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rods  and  chains  with  a  chain-wheel  which  carries  a  pinion 
that  engages  with  a  gear-wheel,  to  the  shaft  of  which  the 
switch-lever  is  rigidly  secured,  and  of  certain  other  novel 
constructions  and  combinations,  hereinafter  explained  and 
specially  pointed  out.  ;    / .    V     .    ; -^ 

In  the  accompanying  cuts,  Fig.  i  is  a  plan  view  of  the 
switch  and  the  improved  operating  mechanism ;  Fig.  2  a 
side  sectional  view  taken  on  line  x  x  in  Fig.  i,  showing 
the  slide  and  a  portion  of  the  pilot  of  an  engine  approach- 
ing the  switch  ;  Fig.  3  a  view  of  the  under  side  of  the 
pilot  of  the  engine  ;  Fig.  4  a  perspective  view  illustrating 


of  the  rails  A  A,  and  B  B,  thence  to  and  partially  around 
a  chain-\vheel  F",  that  is  carried  by  the  switch-stand  G, 
and  back  to  a  sheave  /',  located  near  the  sheave  /,  and 
on  the  eye  c',  of  the  block  E,  he  connection  between  the 
parts  /'  and  c',  being  made  by  a  rod  d',  if  desired.  A 
second  chain  g,  is  secured  to  the  eye  //,  of  the  block  E', 
and  passes  over  a  sheave  e',  placed  in  the  way  D,  to  cor- 
respond with  the  sheave  c.  After  passing  over  the  sheave 
e\  the  chain  g,  leads  directly  to  the  eye  c,  of  the  block  E, 
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Fig.  2 

',    ;     adamson's  SAFETY-SWITCH.    ,  -;:/-■ 

in  detail  the  construction  of  the  block  and  inclined  slide; 
Fig.  5  a  perspective  view  illustrating  the  construction  of 
the  switch-stand  ;  Fig.  6^  detail  view  of  the  switching- 
lever  and  its  yielding  roller-catch  ;  Fig.  7  a  view  of  the 
arrangement  for  a  double  switch ;  Fig.  8  a  view  of  the 
double  pin-carrying  attachment  used  with  the  double 
switch,  and  Fig.  9  a  modification  of  the  construction 
shown  in  Fig.  6. 

A  A  represent  the  main  line  or  track,  and   B  B  the 
cross-rails  to  the  siding,  which  are  reached  by  the  switch- 


er the  rod  g',  may  be  substituted  for  part  of  the  chain,  if 
desired.  The  chain-wheel  F,  is  fast  upon  the  vertical 
shaft  h,  which  is  mounted  in  the  switch-stand  G,  which 
said  shaft  carries  a  pinion  H,  that  meshes  with  a  gear  I, 
on  the  shaft  K,  to  which  the  switching-lever  N,  is  rigidly 
secured.  The  switch-bar  O,  is  connected  to  the  gear- 
wheel I,  by  means  of  a  rod  c,  which  is  pivotally  connected 
to  both  the  bar  O,  and  the  gear  I.  A  dog  or  catch  M,  is 
pivotally  connected  to  the  under  side  of  the  pilot  P.  and 
normally  hangs  below  the  pilot,  as  shown  best  in  Fig.  2  , 
but,  if  desired,  this  dog  M,  may  be  raised  above  the  bot- 
tom of  the  pilot  by  means  of  a  chain  k,  which  leads  over 
properly-arranged  sheaves  to  a  pull,  or  lever  located  in 
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the  cab  of  the  engine.  Lugs  m,  on  the  sides  of  the  dog 
M.  engage  with  the  pilot  frame  and  prevent  the  dog  from 
projecting  too  far. 

The  operation  is  as  follows  :  If  a  train  is  approaching 
in  the  direction  of  the  arrow  marked  i,  and  the  switch  is 
set  for  the  siding,  as  indicated,  the  dog  M,  will  strike  the 
block  E.  and  move  it  to  the  position  indicated  in  dotted 
lines  in  Fig.  2.  This  movement  of  the  block  E,  will  draw 
the  chain  tf,  in  the  direction  of  the  arrow  shown  in  con- 


is  moved  over  one  of  the  notches  the  roller  /,  will  be 
forced  outward  to  engage  therewith,  and  w^ill  hold  the 
lever  in  position  against  any  ordinary  strain,  but  will  not 
resist  the  strain  to  which  the  parts  are  subjected  when  the 
chain-wheel  F,  is  rotated  by  the  movement  of  either  of 
the  blocks  E  E'.  Ordinarily,  when  the  main  line  is  open 
for  travel,  the  lever  N,  is  locked  in  place  by  a  pin,  which 
is  passed  through  the  aperture  7a,  and  a  corresponding 
aperture  w',  formed  in  the  rack  n  ;  but  when  the  switch  is 
turned  to  the  side  track  this  pin  is  not  used,  and  can  be 
dropped  in  an  outer  hole  in  the  lever,  out  of  the  way. 

Figs.  7  and  8  illustrate  a  construction  for  use  where 
there  is  a  switch  or  siding  on  each  side  of  the  main  track. 
In  this  case  the  switch-bar  is  forked  at  its  end,  and  pro- 
vided with  two  sockets  J  J',  in  which  two  connecting- 
rods  0  o',  are  arranged  to  slide  or  be  held  by  pins,  as  will 
be  explained.     If  the  switch-rails  and  rails  B,  are  in  align- 
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nection  therewith,  and  the  chain-wheel  P,  will  conse- 
quently be  revolved  in  the  direction  of  its  arrow,  carrying 
the  pinion  H,  forward  in  the  same  direction,  which  move- 
ment of  the  pinion  will  move  the  gear  I,  in  the  direction 
indicated,  thus  retracting  the  rod  0,  and  thereby  drawing 
the  switch-bar  O,  over,  to  bring  the  switching-rails  in 
conjunction  with  the  main  rails  A  A,  thereby  establishing 
the  way  for  the  train  to  pass  on  down  the  main  line  over 
the  switch-rails.  If  the  train  is  approaching  in  the  direc- 
tion of  the  arrow  No.  2,  it  will  strike  the  block  E',  which, 
in  moving  down  the  slide  or  way  D'.  will  retract  the  chain 


ment,  the  rod  0,  is  secured  within  the  socket  J,  by  means 
of  a  pin  /',  so  that  as  the  gear  I,  is  revolved  in  the  direction 
of  the  arrow  by  the  action  of  the  pinion  H,  the  switching- 
rails  C  C,  will  be  drawn  over  in  line  with  the  main  track, 
while  if  the  switch-rails  C  C,  are  in  line  with  the  side  rails 
B',  the  pin  /,  will  hold  the  rod  0',  within  the  socket  J',  and 
as  the  gear  is  revolved  the  switch-rails  will  be  forced  back 
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and  consequently  draw  down  the  block  E,  and  the 
drawing  down  of  the  block  E,  will  move  the  switch-rails 
C  C,  as  before  described.  The  switch-lever  N,  rides 
above  a  circular  rack  n,  which  projects  from  one  side  of 
the  switch-stand  G.  and  on  the  inner  face  of  this  rack 
there  are  formed  three  circular  notches  v  v'  v-,  located  in 
substantially  the  relative  position  shown.  Upon  the  un- 
der side  of  the  lever  N,  there  are  two  lugs  g  q',  formed 
with  apertures  in  which  the  shank  r,  of  a  block  s,  rides. 
The  block  s,  carries  a  roller  /,  which  is  held  against  the 
rack  «,  by  a  spiral  spring  u,  which  abuts  against  a  shoulder 
on  the  shank  r,  and  against  the  lug  g,  so  that  as  the  lever 


Fig.  7 
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to  the  line  of  the  main  track.  The  pins //',  are  carried 
by  a  rocker  T,  formed  with  a  handle  U,  and  centrally 
pivoted  in  a  standard  V,  fixed  between  the  sockets  J  J', 
so  that  by  simply  turning  the  rocker  one  of  the  pins  may 
be  brought  into  use  to  hold  its  bar,  while  the  other  will 
be  disengaged  to  allow  its  bar  to  slide  within  the  socket. 
The  various  parts  are  so  arranged  that  when  the  switch- 
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rails  are  in  line  with  the  rails  B  B,  the  blocks  E  E',  will 
be  at  the  top  of  the  ways  D  D' ;  but  when  the  main  line 
is  open — that  is,  when  the  switch-rails  are  in  line  with  the 
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rails  A  A — the  blocks  will  be  at  the  lower  portion  of  the 
slides.     If  the  train  is  to  run  upon  the  siding,  the  dog  M,  , 
is  raised  as  the  train  approaches  the  switch,  so  as  not  to  j 
throw  the  switch  to  the  main  line.  ' 


Fig.  9  illustrates  an  attachment  for  the  switch-lever  by 
which  the  roller  /,  may  be  thrown  out  of  engagement  with 
the  notches  v  v'  v^.  It  consists  of  a  hand  or  thumb  lever 
/',  pivotally  connected  to  the  switch-lever  and  provided 
with  a  lever-arm  which  engages  with  a  pin  on  the  block  s, 
so  that  as  the  lever  /',  is  carried  toward  the  lever  N,  the 
block  s,  will  be  depressed  and  the  roller  /',  relieved  from 
engagement  with  the  notch  in  which  it  rested. 
-The  grooves  in  which  the  blocks  E  E',  are  mounted  are 
inclined,  so  that  as  the  train  advances  the  blocks  will  be 
carried  below  the  level  of  the  dog  M.  ,     . 

It  is  claimed  by  the  inventor  that  his  device  is  a 
simple,  durable,  efficient,  and  economical  form  of  safety- 
switch,  which  will  satisfactorily  and  thoroughly  answer 

to  the  requirements  of  this  feature  of  railway  construc- 
tion.      ■-,-  .V->.p^  :-;:/,-   ;:  -■;;-■.■       'v    :  r  .-  \  ^.:,^_  ^,  ~  ':[_.-■:■■    ^  :.       : 
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By  means  of  this  improved  instrument,  a  full  description  of 
which  was  published  in  the  November  Journ.^l,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 
the  different  kinds  of  signals  either  in  revolving  or  lifting.  , 

It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
figure.     Address     . 

-;  WILLIAM    E.DAVIS, 

571  Third  St.,  Jersey  City,  N.J. 

Cuneo's  Car-Coupling. 

Simple,  Automatic  in  its  Action,  and  applicable 
to  any  form  of  Railway-Car. 

Cars  employing  this  Coupling  can  be  coupled  to  cars  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  American  Railroad  Journal  for  December,  1885. 

Full  particulars  will  be  furnished  by  addressing  :  '  :■     ,v        }: 

?  JO  CUNEO, 

VicksburK,  Miss. 


.AND  COACH   PAINTER. 

Official  Organ  of  the  Master  Car  and  Locomotive 
i/     A^      Painters'  Association.     ^    /^ 


THIRTEENTH    YEAR    OF    PUBLICATION. 


Terms :  $1.50  per  Year. 


During  the  twelve  years  of  steady  growth  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  and 
better  than  ever  before.  , 


To  keep  abreast  of  the  times,  every  Painter,  no  matter  what 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  one  good  journal  devoted  to  his  profession,  and  if  he  can- 
not, for  want  of  time,  regularly  read  it,  he  will  nevertheless 
find  it  of  great  value  for  reference. 

The  Painters'  Magazine  has  for  nearly  thirteen  years  met 
the  requirements  of  the  case. 

During  Volume  XII,  1885,  there  appeared  in  The  Painters' 
Magazine  an  average  of  twenty-five  articles  per  month,  of 
practical  value  to  its  subscribers,  to  say  nothing  of  others  of 
general  interest.     .         -  ,   ;      ,      ^^        ;         :- 

Specimen  copies,  15  cents  each.     Address     t";     '\. 

;       .  THE    PAINTERS'  MAGAZINE         ' 

■.,72  William  St.,  New  York. 


DAVIS'  SAFETY  CAR-TRUCK. 


This  device,  which  has  been  subjected  to  Two  Severe  Experimental  Tests  upon  the  Canadian  Pacific  Railway,  has  proved 
itself  to  possess 

the  Requirements  of  a  Perfect  Satiety  Truck-Appliance. ;  ': 


In  the  event  of  Derailment  the  Truck  remains  in  its  proper  position  with  respect  to  the  Car; 
and  in  event  of  Broken  Axles,  the  Truck-Frames  are  kept  Parallel  to  the  Car. 

It  can  be  applied  to  Freight-Cars  of  all  kinds,  to  Passenger  and  Sleeping-Cars,  and  to  Locomotives  and  Tenders. 
A  Full  Illustrated  Description  of  the  Car-Truck  appeared  in  the  AMERICAN  RAILROAD  JOURNAL  for  October,  1885.    ■ 
Full  particulars  will  be  furnished  by  addressing 

P. o.  BOX,  447.  S.  DAVIS,  Montreal,  Canada. 
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General  Offices  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

Mansfield,  Ohio,  November  jd,  1884.  i 

To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.:  .  ,.        _    v,>  :     .. 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-tram  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.  ^  /      :  -    .  ;-  •  |-         . 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars.  .  ■  ^     '   -_         j 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours. 

The  following  points,  among  others,  to  be  considered  and  reported  upon  :  ^  . 

Cost  of  equipping  trains. 

Simplicity. 

Freedom  from  breakage. 

Certainty  of  action. 

Effectiveness. 

Cost  of  maintaining. 

"  Flatting "  of  wheels.  -  :        -  , 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  abOVC. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  scrvlcc  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains :  -  '     • 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them,  I 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregular  intervals,  just  as  actual  service  requires  constantly.  ;       -•.  .  [ 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service.  . 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely  :  Both  brakes  must  be  tested  in  precisely  the  same  manner,  so  t\iaX 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  ^\ 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  prompdy  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  horoughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ^public  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relativte  merits 
of  which  the  railroad  interest  is  primary  and  that  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY. 
V  .'  Per  M.  D.  Harter,  President. 


r 
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^       ;     =•       ;  :        INDISPENSABLE    TO  ALL    INTERESTED    IN  RAILWAYS.  \y 

POOR'S    MANUAL    OF    RAILROADS  K 

P^or     IBS©- '^  '"• 

The  NiNHTEHNTH  Annual  Number  of  this  Standard  Work  will    issue  in  June,   1886,  enlarged  with  many    new   and     interesting    features. 
The  work  contains  complete  and  exhaustive  information  concerning  every  Railway  Company,  Stock,  Bonds,  Debt,  Earnings, 

-      'Expenses,    Dividends,    Officers,    Etc.,    Etc.,    Maps,    Etc,  .',<\^    ■    -      •        ,        . 

V         ROYAL   OCTAVO,  CLOTH,  1400   PAGES.       PRICE,  $6.00   PER   COPYiV,^ 


A   NEW  AND  EQUALLY  IMPORTANT   WORK. 


Poor's  Directory  of  Railway  Officials  and  Railway  Directors. 

-  ,:,-.  The  First  Annual  Number  published  in  May,  1886.       Prick,  $2.00  per  Copv, 


1.  A  List  of  Officials  of  every  Railway  Company  in  the  United  States,  Canada,  Mexico,' Central  and  South  America,  West  Indies,  Great 
Britain,    Etc. 

2.  A  List  of  Officials  of  Street-Railroads  (Tramways)  in  the  same  countries.    '-       .  ," 

3.  A  List  of  the  Directors  of  all  Railway  Companies  and  auxiliary  companies  in  North  America,  alphabeticaHy  arranged,  with  thrff 
addresses. 

4.  A  List  of  the  Officials  of  organizations  auxiliary  to  the  Railway  System — such  as  Fast  Freight  Lines  and  Transportation  Companies, 
Bridge  and  Union  Depot  Companies,  Packet,  Steamship  Companies,  Parlor  and  Sleeping  Car  and  Equipment  Companies,  Express  and  Telegraph 
Companies,  Etc.  Etc. 

5.  A  List  of  the  Officials  of  Industrial  Enterprises  dependent  on  Railways— such  as  Locomotive,  Car  and  Bridge-Builders,  Rail-Mills,  Etc. 

6.  A  List  of  Officials  of  leading  Exchanges  and  Commercial  Associations  throughout  the  country. 

7.  A  List  of  the  leading  Contractors  of  the  country,  whose  specialty  is  the  construction  of  Railways. 

8.  A  List  of  Officials  of  new  Railways  now  in  progress. 

9.  An  alphabetical  list  of  the  officials  of  all  American  Railways,  with  convenient  system  of  reference  showing  the  lines  with  which  they 
are  connected. 

And  other  interesting  features  now  first  presented  in  any  publication.        .,  ,  - 

H.  V.   &   H.   W.   POOR,   70  Wall  Street,   New  York  City.  : 


FAIRBANKS;    STANDARD    SCALES, 

V     Of  All  Sizes  and  of  f   y 

Every  Description  for    Railway   Use.    - 


Portable  Platform  Scales. 


The 

One  Lever 

Hancock 

Inspirator. 


-     The 
Best  Boiler 
:    Feeder 


known  for      Asbestos  Packed  Steam-Cocks. 

Locomotives/;  :^.> 


Double  Acting  Compound  Lever 
;       Jack,  For  Railway  Use. 


FAIRBANKS  J  CO, 

311  Broadway,  New  York.  X7  Light  St.,  Baltimore,  Md. 

382  Broadway,  Albany  N.  Y.  302  Wood  St.,  Pittsburgh,  Pa. 
216  Main  St.,  Buffalo,  N.  Y.  715  Chestnut  St.,  Phila.,  Pa. 
FAIRBANKS,  BROWN  &  CO.,  83  Milk  St.,  Boston,  Mass. 


The  Scientific  Portable 
Forges.     ,   •  / 
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New  York  &  New  England  Railroad     Q^  X.  Ravnolds  &  Co. 

TTJaMQCTTT?    CXT?A\fP"T?    AT  A  T?VT   AMP*    ■priTTTTT  I  v..  "^  '    t  V'  .   *    '=       -  , 

'       (Esublisbed  in  1770J  •    '■ 

v  j6  &  108  Fulton  St.,    "     r         21  Lake  St., 

NEW  YORK,  CHICAGO, 

Color   Makers, 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,    BALTIMORE   AND   WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  11.35  f-^^-,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
P.M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  Yokk,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  tr.nin  leaving  at  4.05 
A..M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rc;;t  i-n  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  322  Washington  street,  Depot  foot  o{  Summer  street,  Boston. 

A.  C.  KENDALL,  Gcn'l  Puss.  Agent. 
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MOSAIC-INLAY." 


A  New  and  Beautiful  High-Art  Decoration 
for  Interiors  of  Railway  Cars. 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it.  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel  ;  is  finished 
smooth,  consequently  there  are  no  reliefs  nor  recesses  to  harbor  Just 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat  ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  woods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "MOSAIC-INLAY"  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  wili  then  send  you  ceiling-panels  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  most 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address 

THE  J.  M.  WADE  "MOSAIC-INLAY."  CO., 

OFFICE    AND    SHOW    ROOMS  : 

123  Cedar  St.,  New  York  City, 


VALVE-OLEUM. 

E.  F.  DIETERICHS' 
Cylinder,  Engine  and  Machinery  Oils 

CLEVELAND,  OHIO. 

Patented  1874,  '75,  '76,  and  July  4,  1882.  '      •■,     '. 


Fine  Coach,  Car  and  Railway  Varnishes, 

Carmines,  Lakes,  Vermilions, 

White  Lead,  Zinc,  etc 

Fine  Brushes  for  Artists,  Decor? tors.  Coach 
Car,  House  and  Sign  Painters,       _, 

A.rtists   Materials,  Decorative  Tube  Colors, 

,  .  AGENTS  FOR  [ 

Crockett's  Preservative  and  Genuine  Spar  Composition 


F.  W.  Devoe  «&  Cc^ 

Manufacturerb  of  Fine 

RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS, 

Ground  in  Oil  and  Japan.      .    .; 
ETC.,  ETC. 

Fine  Brushes  adapted  for  railroad  use.  Ail  kinds  of  Artists'  Matenala 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes. 

Railroad  companies  will  save  themselves  great  trouble  in  paintij.g  oj  al- 
lowing F.  W.  Devoe  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  CJniformity  and  Economy.  F.  W 
Devok  &  Co.  manufacture  from  the  crude  materials  which  are  the  comrxv 
nent  r);'n.s  01  any  snade,  and  thev  understand  better 'Jieii  ctiemica.  reiatioiv 
snip  whei  ^  comoination.  than  can  t>e  possible  .0  tnoee  v  a  iuik.\.y  o  .9 
ttieir  dry  matenai^  and  theu  ?nnJ  ihem. 
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Cor.  Fulton  and  William  Streeta 
NEW  YORK. 


Edwin  Alden  &  Bro. 

For  cost  of  advertising  in  any  paper  or  list  of  papers 
published  in  the  United  States  or  Canada,  send  to  the  Advek- 
TisiNG  Agency  of  EDWIN  ALDEN  ^  BRO., 

Cincinnati,    or    New    York. 


Cor.  sth  and  Vine  Sts. 


140  Nassau  St. 


*^  Our  "  Newspaper  Combinations,"  a  book  of  124  pages,  con- 
taining prices  of  advertising,  full  instructions,  etc.,  sent  on  receipt  of 
IOC.  Our  "American  Newspaper  Catalogue,"  containing  names  of 
every  newspaper  published  in  the  United  States  and  Canada,  sent  on 
receipt  of  price,  $1.50.     Estimates  free. 

Advertising    Agents. 
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American  Railroad  Journal; 


Whole  No.  2,577.] 


NEW  YORK,  JUNE,    1886. 


[Volume  LX. — No.  3. 


SELECTION    AND    PROMOTION    OF 
'  >,v    ;        EMPLOYES. 


RAILWAY 


BY    WM.    S.    HUNTINGTON. 
[Written  for  the  American  Railroad  Journal.^ 


A  GREAT  deal  has  been  said  and  written  of  late  in  regard 
to  what  may  be  termed  "  railway  civil  service  reform,"  the 
object  of  which  is  to  secure  a  more  efficient  corps  of  em- 
ployes in  every  department  of  railway  service.    That  the 
greatest  care  should  be  exercised  in  the  selection  of  men 
for  responsible  positions  is  admitted  by  every  one,  but 
there  are  not  a  few  who  do  not  approve  of  the  methods 
now  being  adopted  by  some  of  the  leading  roads  for  test- 
ing the  efficiency  of  skilled  operatives,  or  those  who  fill 
positions  of  great  responsibility.     The  disapproval  is  not 
confined  to  candidates  for  employment  as  new  applicants, 
or  promotion  of  old  employes,  but  prominent  retired  rail- 
way officials  and  successful  managers  of  large  business  and 
manufacturing  enterprises  disapprove  of  the  iron-clad  ex- 
aminations, or  "  sweating  process,"  applicants  for  positions 
must  suflfer  at  headquarters.     So  long  as  the  examinations 
are  confined  to  questions  on  subjects  connected  with  the 
duties  the  applicant  is  expected  to  perform,  there  is  no 
ground  for  complaint,  but  when  an  aspirant  for  an  ordinary 
operative's  position  has  questions  fired  at  him  that  would 
stagger  a  college  professor,  and  are  entirely  foreign  to  the 
business  in  hand,  it  seems  like  a  very  silly  proceeding  and 
a  waste  of  valuable  time.    The  idea  that  a  locomotive 
runner  must  be  well  up  in  the  higher  mathematics  and 
able  to  tackle  all  the  problems  of  Euclid,  be  well  versed 
in  all  manner  of  'isms  and  'ologies,  and  be  literally  cram- 
med with  learning,  is  not  f)opular  with  many  of  the  oldest 
superintendents  of  motive-power,  and  they  are  satisfied 
with  a  runner  who  thoroughly  understands  his  business 
and  pays  strict  attention  to  it,  and  with  them  a  finished 
education  is  of  secondary  importance. 

1  have  before  me  a  letter  from  a  young  man  who  some 
time  since  graduated  from  a  telegraph  college.  When  he 
left  the  institution  he  expected  immediate  employment  in 
a  telegraph  office,  but  as  he  has  only  gained  a  "  school 
knowledge  "  of  the  art,  he  is  now  going  into  a  Western 
Union  office  to  get  a  practical  training,  when  his  services 
will  be  likely  to  be  in  demand.  Another  man  who  gradu- 
ated as  an  electric  engineer,  applied  for  employment  at 
the  office  of  a  telegraph  superintendent.  When  asked 
what  he  could  do  he  replied  that  he  had  a  thorough 
knowledge  of  electric  engineering  and  could  do  anything 
in  that  line.  The  superintendent  asked  him  if  he  could 
dig  a  hole,  put  a  pole  into  it  and  shin  to  the  top  and  wire 
it.  He  replied  that  that  was  not  practiced  where  he  was 
educated,  and  he  was  not  wanted. 

A  graduate  of  an  agricultural  college  applied  to  a 
thrifty  farmer  for  employment.    H^  vnd^rgtopd  agricul- 


tural chemistry ;  could  analyze  soils  and  fertilizers  in  great 
shape.     The  farmer  wanted  his  ground  plowed  before  he 
had  any  use  for  a  chemist,  and  as  the  applicant  had  not 
learned  to  plow  he  had  to  look  elsewhere  for  employment. 
These  instances  are  not  cited  as  proof  that  education  is 
not  desirable,  but  to  show  that  the  standard  of  excellence 
should  not  be  measured  by  the  number  of  languages  a 
man  can  talk  or  the  knotty  problems  he  can  solve,  and 
that  it  is  irrational  and  wasteful  of  time  to  drill  men  on 
questions  of  whose  meaning  they  have  no  idea,  and  which 
they  will  never  have  occasion  to  use  or  understand.    The 
only  benefit  that  can  be  derived  from  the  ability  to  answer 
all  puzzling  questions,  an  applicant  may  have  put  to  him 
outside  of  matters  pertaining  to  his  calling  is,  that  it  shows 
the  man  to  be  intelligent,  and  can  grasp  ideas  readily,  but 
this  can  be  as  readily  ascertained  by  confining  the  exam- 
ination to  pertinent  questions  that  both  the  applicant  and 
his  employers  would  profit  by.     It  is  eminently  proper  for 
railway  managers  to  improve  the  status  of  their  operatives, 
but  it  has  been  clearly  shown  in  the  experience  of  many 
of  the  leading  American  railway  managers  that  their  best 
men  are  not  those  who  are  loaded  down  with  a  knowledge 
of  a  thousand-and-one  things  that  are  in  no  way  con- 
nected with  their  duties,  but  who  give  their  undivided 
attention  to  what  is  necessary  for  them  to  know,  in  order 
to  be  masters  of  the  situation  and  enable  them  to  perform 
their  duties  in  a  satisfactory  manner.    The  color-blind 
craze  of  a  few  years  ago  resulted  in  the  discovery  that 
many  of  the  oldest,  safest  and  most  trusty  engineers  were 
color  blind,  and  in  one  instance  the  expert  who  examined 
them  was  a  bad  case  of  color  blindness. 

The  authorities,  legislative  and  otherwise,  sought  to 
serve  the  public  by  weeding  out  all  men  who  could  not 
match  colored  yarn,  and  they  should  no  longer  serve  as 
engineers  or  pilots,  and  we  were  to  have  no  more  accidents 
on  land  or  water  from  mistaken  signals.  But  it  soon 
occurred  to  railway  managers  that  the  weeding-out  pro- 
cess was  depriving  them  of  the  services  of  some  of  their 
safest  men  who  had  been  with  them  for  many  years  and 
never  an  accident,  and  in  not  a  few  instances  new  men 
who  had  certificates  of  perfect  vision  made  fatal  mistakes 
after  serving  less  days  than  the  veterans  they  displaced 
had  been  there  years.  It  did  not  matter  whether  an  engi- 
neer called  a  red  light  green,  or  vice  versa,  so  long  as  he 
knew  just  exactly  where  it  was  and  its  meaning  and  acted 
accordingly,  and  it  was-  an  act  of  great  injustice  to  dis- 
charge men  who  had  safely  taken  trains  through  by  night 
and  day,  past  hundreds  of  colored  lights  and  targets,  for 
years. 

If  a  finished  education  is  regarded  as  necessary  to  make 
a  first-class  trainman,  and  legislative  authority  should 
demand  the  removal  of  all  engineers  and  others  who 
should  fail  to  answer  all  the  silly  questions  put  to  them 
by  one  of  the  modem,  cranky  examining  boards,  some 
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thousands  of  the  best   locomotive  runners  in    America 
would  have  to  "  step  down  and  out." 

Education  is  desirable  and  a  fine  thing  to  have,  but  it 
is  hardly  advisable  to  ignore  a  good  ftractical  training 
and  a  good  stock  of  common-sense  when  selecting  men 
for  resfKjnsible  jxjsitions,  and  give  precedence  to  men 
loaded  with  fine  spun  theories  and  nonsense. 

Another  matter  which  tends  to  reduce  the  efficiency  of 
railway  operatives  is  the  excessive  service  required  in  the 
line  of  promotion.  On  some  roads  the  term  of  service 
required  for  advancement  is  not  only  unreasonable  but  a 
direct  insult  to  intelligent  Americans  who  do  not  require 
a  life-time  to  become  expert  in  any  line  of  service  they 
may  adopt  as  a  profession. 

In  this  country  young  men  are  supposed  to  be  twenty- 
one  years  of  age  when  they  set  out  on  the  journey  through 
life  on  their  own  account.  Suppose  a  young  man  decides 
i  to  win  his  bread  by  becoming  a  locomotive  engineer  and 
he  wishes  to  reach  the  front  rank  of  the  profession.  After 
serving  three  years  in  the  machine  shop,  three  years  firing, 
three  in  the  yard  switching,  and  so  on  from  one  train  to 
another  through  the  regular  order  of  promotion,  he  will 
be  forty-two  years  old  when  he  reaches  the  throttle  he 
has  been  striving  for  for  twenty-one  years.  Now,  if  this 
man  had  not  mistaken  his  calling,  and  he  was  an  average 
American,  he  has  been  held  back  on  short  pay  for  at  least 
fifteen  years  and  the  company  has  been  working  a  first- 
class  man  in  a  third,  fourth  or  fifth-class  position  for  the 
same  period.  If  he  was  not  a  born  engineer,  the  twenty- 
one  years,  or  twice  that,  of  drill  and  practice  would  not 
make  him  one.  This  is  not  American  practice,  although 
it  has  been  introduced  here  to  the  manifest  disadvantage 
of  employers  and  employes.  Promotion  is  so  far  off  that 
there  is  but  little  inducement  to  seek  it  on  the  score  of 
efficiency,  as  it  is  rather  a  matter  of  time  than  a  "  survival 
of  the  fittest."  In  selecting  men  for  promotion  their 
record  of  performances  should  be  considered  as  well  as 
their  length  of  service.  Of  course,  length  of  service 
should  ordinarily  take  the  preference,  but  there  are  num- 
erous cases  where  men  become  expert  with  comparatively 
little  drill  or  practice,  and  as  it  is  for  the  interest  of  the 
railways  as  well  as  the  public  they  serve  to  keep  their 
most  reliable  men  in  the  most  responsible  positions,  they 
should  be  placed  with  reference  to  their  "  special  fitness," 
regardless  of  what  knowledge  they  may  be  loaded  with  on 
matters  in  no  way  connected  with  their  duties,  or  the  ad- 
vantages they  have  had  for  superior  training. 

Some  years  ago,  when  European  wars  were  making  a 
great  noise,  our  government  selected  a  man  who  had 
been  schooled  in  the  art  of  war  and  sent  him  abroad 
to  learn  more.  At  the  close  of  these  wars  he  returned 
and  was  regarded  as  the  greatest  military  man  of  the  age. 
He  certainly  had  the  greatest  advantages  in  that  line  of 
any  man  in  America,  and  he  was  selected  to  crush  our 
late  rebellion.  He  proved  a  miserable  failure,  and  was 
the  very  essence  of  incompetence ;  and  the  work  that  was 
expected  of  him  was  accomplished  by  men  who  had  but 
a  limited  or  no  military  training,  and  of  whom  the  country 
had  little  to  expect  in  the  way  of  military  genius.  This 
is  not  brought  forward  as  proof  that  there  is  no  good  in 
education  or  special  training,  but  is  mentioned  as  a  single 
instance  of  thousands  of  a  like  nature  where  unfortunate 
selections  have  been  made  of  men  for  responsible  positions 


in  all  kinds  of  service,  by  placing  too  great  reliance  on  what 
is  usually  termed  thorough  education.  The  finest  railway 
officials  in  America  are  those  who  commenced  at  the 
bottom  and  reached  the  top  after  a  practical  experience 
in  all  departments  of  the  service.  Usually  their  advance- 
ment has  been  rapid,  but  their  practical  experience,  to- 
gether with  a  good  stock  of  common-sense  and  habits  of 
observation,  has  made  them  familiar  with  all  working 
departments  and  they  seldom  make  mistakes  in  their 
selection  of  skilled  operatives.  They  select  men  for  what 
they  are  worth  ;  real  merit  being  preferred  to  polish,  tone 
and  nonsense.     In  this  matter  let  the  fittest  survive. . 


ARBITRATION   INSTEAD  OF   STRIKES. 


SENSIBLE    WORDS    BY  THE    LOCOMOTIVE    ENGINEERS' 

JOURNAL.  .  ..-■:       ■  (  •';"   • 


The  Locomotive  Engineers'  'Journal,  of  which  Mr.  P.  M. 
Arthur,  chief  of  the  engineers'  brotherhood,  is  one  of  the 
editors,  has  an  extended  and  able  editorial  in  its  May 
number  headed  "  Arbitration  the  true  method  to  settle 
labor  controversies,"  from  which  we  take  the  following — 
taking  issue  only  with  the  assumption  that  strikes  are 
e7'er  necessary : 

"There  are  two  recognized  methods  for  the  settlement 
of  labor  controversies,  arbitrating  and  striking.  We  have 
no  hesitancy  in  declaring  that  arbitration  is  the  better 
method,  the  most  rational  and,  all  things  considered,  pro- 
ductive of  incalculably  the  best  results.  In  saying  this, 
we  must  not  be  understood  as  condemning  strikes  as  a  last 
resort — when  all  other  means  for  obtaining  rights  and  for 
maintaining  rights  have  been  exhausted. 

"  In  adducing  such  arguments  and  illustrations  as  we 
can  command,  to  demonstrate  that  arbitration  is  a  better 
method  than  the  strike  to  settle  labor  controversies,  and 
the  true  method  to  settle  such  controversies,  we  shall  first 
present  the  financial,  the  dollar-and-cent  aspect  of  the 
case,  because  labor  controversies  generally  originate  in  the 
question  of  wages  and  earnings. 

"  It  matters  little  what  numbers  are  employed  for  the 
purpose  of  illustration.  For  convenience  we  will  suppose 
1,000  men  receiving  $1  a  day  become  dissatisfied  and  de- 
mand $1.25  a  day.  We  will  suppose  the  demand  is  refused, 
and  that  a  strike  is  ordered.  We  will  suppose  the  strike 
thus  inaugurated  continues  six  months,  or  150  working 
days,  and  that  at  the  expiration  of  that  time  the  demand 
is  granted  and  work  resumed.   '-'^  .  '  'I'        ' 

'*  We  are  now  in  a  position  to  make  out  a  balance  sheet 
showing  of  profit  and  loss. 

'•One  thousand  men  working  150  days  at  $1.00  a  day 
receive  $150,000,  and,  since  they  did  not  work,  being  en- 
gaged in  a  strike,  they  lost  $150,000,  the  amount  they 
would  have  otherwise  received. 

"  We  will  say,  and  the  estimate  is  certainly  low  enough, 
that  these  1,000  work ingmen  and  their  families  required 
$1.00  a  day  to  supply  them  with  the  necessities  of  life, 
since  it  does  not  matter  whether  at  work  or  idle,  the  ex- 
penses of  living  are  maintained.  As  a  consequence,  since 
the  strikers  did  not  earn  a  dollar  a  day  while  idle,  but  did 
expend  a  dollar  a  day  during  the  strike.  $150,000  was  re- 
quired.   Here,  then,  we  have  the  fact,  that  the  strikers  at 
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the  expiration  of  the  strike,  150  working  days,  are  out  of 
pocket  $300,000.  They  lost  what  they  did  not  earn, 
§150,000,  and  they  expended  from  previous  earnings 
$150,000  to  live;  or,  if  that  amount  had  not  been  accumu- 
lated, it  was  obtained  by  borrowing  or  otherwise  going  in 
debt. 

"  We  have  stated  that  the  strike  was  ordered  because  the 
employer  wQuJd  not  pay  the  advance  demanded,  twenty- 
five  cents  a  day.  But  at  the  expiration  of  six  months,  150 
working  days,  we  will  assume  for  the  sake  of  illustration, 
that  the  demand  of  the  men  was  granted,  and  that  the 
work  was  resumed  at  $1.25  a  day. 

"  We  have  shown  that  the  men,  on  the  day  work  was 
resumed,  were  out  of  pocket  $300,000.  The  question  now 
is,  how  long  will  it  require  them  to  make  good  this  loss, 
at  thfi  advance  of  twenty-five  cents  a  day.  One  thousand 
men  at  twenty-five  cents  a  day  receive  $250.00  a  day,  and 
it  will,  therefore,  require  1,200  days,  just  four  years  of  300 
working  days  each,  to  recover  the  money  sunk  in  the 
strike.  :"' v":V"'-'^- •■^''■■- ■•';'•■.'■••  v;--:  ^ --.v.^:-,-. 

*'  But  suppose  instead  of  striking,  arbitration  had  been 
chosen  as  a  means  of  settling  the  controversy.  In  that 
case  there  would  have  been  conferences  between  employer 
and  employed,  during  which  time  work  would  have  pro- 
ceeded as  usual.  The  employer  would  have  frankly  stated 
his  reasons  for  not  acquiescing  when  the  demand  was 
made  for  an  advance,  and  the  employes,  in  turn,  would 
have  urged  their  necessities  ;  and  finally,  we  will  suppose 
an  agreement  was  reached,  and  an  advance  of  1 5  cents  a 
day  conceded.  How  stands  the  account  at  the  expiration 
of  six  months,  or  1 50  working  days,  and  at  the  expiration 
of  four  years  from  the  time  work  was  resumed. 

"One  thousand  men  working  at  $1.15  a  day  receive 
$172,500  for  150  days' work,  and  having  saved  what  the 
strikers  expended,  find  themselves  better  off  than  if  they 
had  struck,  by  the  amount  received,  $172,500  and  by  what 
they  had  saved  of  previous  earnings,  that  would  have  been 
expended  during  the  strike,  $150,000,  a  total  of  earnings 
and  savings,  of  $322,500. 

'*  We  have  supposed  in  case  of  the  strike  that  after  six 
months,  or  150  working  days,  the  workingmen  received 
$1.25  a  day,  and  we  have  shown  that  it  would  require  just 
four  years,  at  the  advance  of  twenty-five  cents  a  day,  to 
make  good  their  losses  during  the  strike. 

"  Suppose  the  strike  occurred  on  the  1st  day  of  January, 
1882,  and  continued  till  the  ist  day  of  July,  1882,  in  that 
case  work  would  have  been  resumed  on  the  ist  day  of 
July,  1882,  and  the  four  years  required  to  make  good  the 
losses  sustained  would  have  extended  from  July  ist,  1882, 
to  July  ist,  1886.  During  that  period  the  1,000  men  at 
$1.25  a  day  would  have  earned  $1,500,000. 

"  If  arbitration  had  been  the  method  of  settlement 
adopted  the  account  would  have  stood  as  follows:  1,000 
men,  working  at  $1.15  a  day  from  January  ist,  1882,  to 
July  ist,  1886,  four  and  a  half  years,  300  working  days  to 
the  year,  would  have  received  $1,552,500,  or  $52,500  in  ex- 
cess of  the  amount  received  by  the  men  who  settled  their 
controversy  by  a  strike. 

"  From  a  money  point  of  view,  arbitration  is  manifestly 
a  better  method  than  the  strike  for  the  adjustment  of  con- 
troversies between  labor  and  capital,  or  employer  and  em- 
ploye. But  arbitration  presupposes  that  employers  will 
always  be  ready  to  listen  to  the  grievances  of  employes. 


and  will  respond  in  the  spirit  of  justice  and  fair  play.  And 
it  also  presupposes  that  employes  have  real  grievances 
which  ought  to  be  investigated.  If  employers  pursue  a 
different  policy,  if  there  is  hesitancy  and  postponement,  or 
the  exhibition  of  arrogance  and  superiority  which  ought 
not  to  be  manifested,  and  which  is  fruitful  of  ill-omened 
opposition — strikes,  however  objectionable  they  may  be, 
or  however  disastrous  in  their  consequences,  may  be  ex- 
pected to  disfigure  the  pages  of  our  industrial  history  in 
the  future  as  in  the  past,  and  even  now. 

"  Arbitration  must  be  based  upon  mutual  confidence, 
upon  the  idea  that  both  parties  are  earnestly  seeking  for 
a  basis  of  settlement  mutually  beneficial.  This  done,  re- 
sults can  be  predicted  with  unerring  certainty.  ^  , 

"  We  have  written  of  arbitration  as  a  better  method  than 
the  strike  for  the  settlement  of  labor  controversies  in  its 
financial  aspects  only,  but  we  do  not  pretend  to  have  ex- 
hausted the  subject;  indeed,  we  have  discussed  only  the 
profit  and  loss  to  the  workingmen.  Justice  demands  that 
the  profit  and  loss  of  employers  should  be  stated.  To 
give  this  branch  of  the  subject  the  prominence  to  which 
it  is  entitled,  would  extend  this  article  beyond  prudent 
limits.  It  may  be,  in  this  connection,  suflScient  to  say, 
that  capital  and  labor  being  interdependent,  when  one  suf- 
fers, both  are  injured,  and  that  when  both  are  employed, 
prosperity  becomes  a  universal  benediction.  Nor  are  em- 
ployer and  employe  alone  interested  in  sustaining  amicable 
relations  between  capital  and  labor.  There  is  a  great  pub- 
lic ever  watchful  and  profoundly  concerned  in  such  ques- 
tions, and  this  fact  demonstrates  the  absolute  correctness 
of  the  proposition  with  which  we  started  out  that  the 
alliance  between  capital  and  labor  is  natural,  necessary 
and  inevitable.  ^     :  ^  /^      '     ; 

"  But  there  is  another  vastly  important  view  to  be 
taken  of  the  subject,  a  view  ouside  of  the  domain  of 
wages  and  dividends.  We  refer  to  the  moral  feature  of 
the  subject. 

"  In  writing  of  arbitration  we  believe  it  to  be  potent  in 
the  development  of  the  better  qualities  of  human  nature 
and  of  bringing  them  into  active  service,  such  as  integrity, 
veracity,  justice  and  those  honorable  ambitions  promotive 
of  individual  and  public  welfare;  while  strikes,  in  the  very 
nature  of  things,  beginning  in  antagonisms,  are  liable  to 
engender  deep-seated  animosities  which  all  too  often  de- 
velop into  overt  acts  of  hostility,  and  which,  dethroning 
judgment,  enthrone  anger,  and  giving  passion  full  sway 
occasion  deplorable  excesses./-  V  .        :^  - 

"  We  do  not  say  there  are  not  exceptions,  but  with 
current  records  in  full  view,  we  are  warranted  in  say- 
ing that  the  tendency  of  strikes  is  in  the  direction  of 
conditions  at  war  with  the  welfare  of  those  who  engage 
in  them  and  that  they  are  prejudicial  to  the  welfare  of 
society.     I-.'-  .---.:■     \  :-  .•■^".' -;^'- ^    :^':./^^   .  ■-'    ■-■'-.' 

"The  legitimate  deduction  from  such  premises  is,  there- 
fore, that  arbitration  is  the  true  method  to  settle  labor 
controversies ;  the  true  method  financially,  and  the  true 
method  morally,  because  it  brings  into  operation  the  better 
qualities  of  human  nature. 

"  Arbitration  appeals  directly  to  men's  judgment,  to 
what  may  be  termed  rectitude  in  human  affairs,  without 
which  the  idea  of  settlement  of  controversies  u|X)n  a 
righteous  and  permanent  basis,  must  forever  be  visionary 
and  vain."     .    . 
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HYDRAULIC    LIFTS  ON    THE   MERSEY 
RAILWAY. 


BY    WILLIAM    EDMUND    RICH. 
[A  Paper  read  before  the  Institute  of  Civil  Engineers,  May  4th.] 


A  NOVEL  feature  of  the  Mersey  Railway  was  the  intro- 
duction of  large  hydraulic  lifts  for  conveying  passengers 
and  their  luggage  from  the  deep  underground  stations  at 
James  street  and  Hamilton  street  to  the  daylight  stations 
at  the  street  level  above.  At  each  station  there  were 
three  lifts,  which  were  worked  quite  independently  of  one 
another,  and  were  each  capable  of  raising  100  passengers 
at  a  time.  The  average  journey  was  accomplished  in 
from  30  to  40  seconds,  and  the  three  lifts  working  simul- 
taneously were  capable  of  raising  a  heavy  train  load  of  300 
passengers  to  the  surface  in  about  a  minute. 

The  lifts  at  James  street  had  a  stroke  of  76.6  feet,  and 
those  at  Hamilton  street  a  stroke  of  87.7  feet,  and  there 
was  50  per  cent,  more  engine-power  at  the  former  station ; 
but  in  other  respects  a  description  of  the  arrangements  at 
James  street  would  suffice. 

Each  lift  was  of  the  direct  acting  ram  type,  and  was 
contained  in  a  rectangular  shaft  21  feet  long,  19  feet  wide, 
partly  excavated  out  of  the  solid  red  sandstone  rock, 
which  stood  well  without  lining,  and  partly  inclosed  in 
walls  of  brick  in  cement.  This  shaft  descended  to  8  feet 
below  the  lower  hall  floor,  and  a  central  boring  40  inches 
in  internal  diameter  was  carried  down  75  feet  further. 

The  cylinders  which  inclosed  the  ram  were  suspended 
in  this  boring  from  a  large  bell  flange  on  the  top  length. 
They  were  21  inches  in  internal  diameter  and  were  fitted 
with  a  hat-shaped  leather  at  the  top  end  for  making  the 
joint  round  the  ram. 

The  ram  was  i8  inches  in  diameter  and  ><  an  inch  thick, 
and  was  constructed  of  mild  steel  lap- welded  tubes  in 
lengths  of  about  1 1  feet  6  inches,  connected  together  with 
internal  screwed  ferrules  6  inches  long  and  i$j{  inches  in 
internal  diameter.  For  extra  security  wrought  iron  rods 
i>^  inches  in  diameter  were  carried  up  the  center  of  the 
ram,  which  at  its  top  end  entered  the  boss  of  a  large 
forged  steel  cross,  and  was  secured  to  it  by  the  above  rods 
and  turned  bolts.  The  cross  was  1 1  feet  long  and  9  feet 
6  inches  wide,  and  was  forged  by  Messrs.  Clay,  Inman  & 
Co.,  from  a  single  steel  ingot.  The  ends  of  the  arms  were 
riveted  to  girders,  which  were  laid  transversely  beneath 
the  lift  cage,  and  extended  beyond  its  sides  to  enable  the 
the  counterweight  chains  to  be  attached  at  their  outer 
ends.  The  ascending  room  or  cage,  was  a  handsomely 
paneled  wooden  structure  19  feet  6  inches  long,  and  16 
feet  6  inches  wide,  and  8  feet  to  10  feet  high,  measured  on 
the  inside,  with  seats  for  24  passengers  at  the  sides,  and  a 
large  gas-lamp  in  the  center  of  the  roof.  It  was  founded 
on  pitch  pine  floor  joists  io)4  inches  deep,  which  were 
strapped  down  to  the  iron  girders  above  mentioned  with 
iron  stirrups.  It  was  guided  by  four  cast  iron  V-guide 
brackets  bolted  to  the  ends  of  the  cage  girders,  and  bear- 
ing against  four  steel  guide-rails  of  a  special  section, 
which  were  fixed  to  the  side  walls  of  the  lift  space.  Four 
similar  rails  guided  the  counterweights,  which  were  sus- 
pended by  I  yi  inch  chains ;  these  passed  over  pulleys  at 
the  top  of  the  lift  space,  and  at  their  other  ends  were 
attached  to  the  extremities  of  the  cage  girders.     Two 


chains  7  inches  apart  were  attached  to  each  weight,  and 
thus  relieved  the  ram  of  transverse  strain,  if  the  load  was 
concentrated  near  the  front  or  the  back  of  the  cage.  The 
lift  starting  valve  was  a  gun-metal  slide,  working  over 
V-shaped  ports,  and  was  actuated  by  hemp  hand-ropes 
with  wire  cores,  which  passed  through  the  cage  on  either 
side  of  the  doorway,  with  stops  on  one  rope  for  automatic- 
ally closing  the  valve  when  the  cage  reached  the  top  or 
the  bottom  floor.  The  lifts  were  worked  by  water  at  a 
low  pressure  from  a  10,000  gallon  circular  wrought-iron 
tank,  contained  in  a  tower  with  its  bottom  at  about  1 1 1 
feet  above  the  street  level.  The  water  was  discharged 
during  the  down  stroke  into  a  waste  tank  of  similar  capa- 
city with  its  bottom  at  10  feet  above  the  lower  hall  floor. 
The  net  effective  fall  was  thus  176.5  feet,  or  76.4  pounds 
per  square  inch.  The  engine-room  floor  was  27  feet 
above  the  lower  hall,  and  contained  three  steel  marine 
boilers  and  three  pairs  of  high-pressure  duplex  pumping- 
engines,  each  capable  of  raising  500  gallons  per  minute. 


Track  Laid  from  January  i  to  May  i . 

Four  months  of  the  year  1886  have  now  gone  and  the 
season  of  railway  construction  is  fairly  open.  Previous 
to  May  I  comparatively  little  construction  takes  place, 
the  long  winters  in  the  north  and  the  early  floods  in  the 
warmer  latitudes  presenting  natural  obstacles  to  the  work 
of  grading,  bridging  and  track-laying,  and  the  early  part 
of  the  year  also  being  chiefly  required  for  maturing  finan- 
cial plans  and  collecting  the  material  and  forces  for  the 
forward  work  of  the  later  seasons.  In  1885  railway  con- 
struction reached  the  lowest  figure  shown  in  this  country 
for  seven  consecutive  years,  the  total  addition  to  our 
mileage  being  in  round  numbers  only  3,200  miles.  The 
present  year  opened  somewhat  under  the  depressing  in- 
fluences of  the  previous  year,  and  although  it  has  already 
been  signalized  by  the  projecting  of  numerous  plans  for 
railway  extension,  covering  many  thousands  of  miles, 
there  has  not  yet  been  time  for  the  active  campaign  to 
fairly  begin  and  of  course  not  much  track-laying  could  be 
expected  up  to  the  present.  Nevertheless  we  find  from 
returns  received  at  this  office  that  a  very  considerable 
extent  of  mileage  has  already  been  laid  down,  as  the  fol- 
lowing table  will  show  : 

TRACK   LAID   DURING   THE   FIRST    FOUR  MONTHS 

OF   1886. 

State.                                                    No.  Lines.     Miles. 

Alabama i  2.0 

California 4  43.2 

Florida  3  83.5 

Georgia 3  15.0 

Indian  Territory i  10.5 

Illinois .' 2  88.0 

Indiana i  30.0 

Kansas 4  54.5 

Kentucky i  24.0 

Louisiana i  9.0 

Michigan i  i.o 

Minnesota 1  3.0 

Mississippi i  4.0 

Missouri I  14.0 

North  Carolina i  a.o 

Ohio I  5.0 

Pennsylvania 2  16.0 

South  Carolina i  8.0 

Texas 4  1221 

Washington  Territory 3  37.7 

West  Virginia i  4.0 

Wisconsin 2  qo.o 

Total  in  22  States 40  666.5 

It  thus  appears  that  we  have  a  record  of  track-laying  in 
the  present  year  in  22  of  the  States  and  Territories  on  40 
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lines,  which  has  already  reached  an  aggregate  of  666}4 
miles  of  main  track,  not  counting  the  very  considerable 
mileage  of  sidings  and  of  old  track  relaid.  This  total  is 
about  twice  that  reported  up  to  the  same  period  last  year, 
although  the  winter  of  1884-5  was  much  more  severe  than 
the  one  just  passed,  which  would  account  in  part  for  the 
small  amount  of  construction  last  spring  up  to  the  same 
date ;  but  the  total  given  for  the  past  four  months  is  also 
larger  than  that  for  the  same  period  in  1884,  and  indeed 
in  any  of  the  last  thirteen  years,  excepting  the  four  years, 
1880.  '81,  '82  and  '83,  the  aggregate  of  construction  for 
1882  exceeding  that  of  any  previous  year  in  the  history  of 
the  country.  It  will  be  seen  from  the  table  that  some 
track-laying  has  already  been  done  in  nearly  half  the 
States  of  the  Union,  although  most  of  them  report  only 
one  road  each.  The  principal  activity  thus  far  appears  to  be 
in  Texas,  Wisconsin,  Illinois,  Florida  and  Kansas,  and  these 
figures  are  an  indication  of  the  very  large  mileage  which  is 
actually  under  construction  in  these  States,  as  the  record 
for  the  full  year  will  show.  Of  the  40  lines  referred  to  in 
the  table,  track-laying  is  still  in  progress  on  at  least  24, 
and  these  alone  expect  to  add  fully  1,800  miles  to  their 
present  mileage  during  this  year. 

The  important  characteristic  of  the  construction  work 
for  the  present  year  is  the  fact  that  it  will  be  largely  done 
by  a  few  great  competing  companies,  who  have  set  out  to 
parallel  or  head  off  each  others'  extensions  in  the  most 
rapidly  growing  and  central  portion  of  the  Union.  While 
also  a  large  number  of  independent  projects  are  on  foot, 
many  of  which  will  take  tangible  shape  if  the  labor 
troubles  do  not  stop  the  wheels  of  enterprise,  still  the 
greater  part  of  the  new  mileage  for  1886  will  be  due  to 
the  progressive  movements  of  the  already  great  com- 
panies. Although  it  is  too  early  to  indulge  in  any  definite 
predictions,  there  have  already  been  laid  out,  and  to  a 
considerable  extent  entered  upon,  a  sufficient  number  of 
new  lines  to  make  it  reasonably  certain  that  the  aggregate 
of  track  laid  in  1886  will  be  very  considerably  greater  than 
in  1885,  and  probably  greater  than  that  in  1884  also.  As 
the  year  1882,  when  the  enormous  amount  of  1 1,568  miles 
of  track  were  laid  in  the  United  States,  marked  the  cul- 
mination of  a  period  of  extraordinary  activity  in  railway 
building,  so  the  year  1885  doubtless  marked  the  end  of  a 
three  years'  period  of  rapid  decline  in  construction,  and 
we  now  seem  to  have  entered  again  upon  the  up  grade,  in 
this  respect. 

Certainly  the  prospect  for  manufacturers  of  railway  ma- 
terial and  supplies,  and  for  contractors  and  workmen  in 
railway  construction  is  very  encouraging,  provided  always 
that  irresponsible  and  idiotic  labor  agitators  do  not  for- 
cibly interfere  to  prevent  the  natural  tendency  toward 
activity  and  general  prosperity. — Railway  Age. 


Railway  Earnings  in  April. 


A  LATE  issue  of  the  Railway  World  says  :  "  A  table  of 
the  reports  of  sixty-eight  companies  shows  that  their 
gross  earnings  in  April  represent  a  net  increase  of  $252,- 
902.  This  result  is  unexpectedly  favorable,  in  view  of  the 
depressing  influences  that  prevailed  during  the  month, 
and  the  serious  losses  suffered  by  a  number  of  the  lines. 
The  aggregate  receipts  were  $17,885,481  in  April.  1886, 
against  $17,632,579  in  April,  1885.     Losses  are  reported 


by  twenty-three  lines,  or  subdivisions  of  lines,  and  the 
list  does  not  embrace  the  roads  most  seriously  affected  by 
the  northwestern  strike,  such  as  the  Missouri  Pacific  and 
Texas  and  Pacific.  The  most  serious  diminutions  of 
earnings  are  those  reported  by  important  northwestern 
and  southern  lines.  On  leading  northwestern  lines  the 
following  declines  occurred  :  Chicago,  Milwaukee  and  St.. 
Paul,  $163,264;  Chicago  and  Northwestern,  $29,229;  St. 
Paul,  Minneapolis  and  Manitoba,  $100,708.  The  losses 
reported  by  lines  traversing  Southern  States  include  the 
following:  Southern  Division  of  the  Illinois  Central, 
$61,771  ;  Louisville  and  Nashville,  $192,009.  The  losses 
on  the  northwestern  roads  were  probably  caused  chiefly 
by  a  diminution  in  the  magnitude  of  the  grain  movement,, 
and  the  losses  on  the  southern  roads  named  are  partly 
due  to  differences  arising  from  the  beneficial  effect  of  the 
New  Orleans  Exposition  on  the  earnings  of  last  year, 
partly  to  increased  competition,  and  partly  to  other  causes. 
Some  of  the  incidental  effects  of  the  strike  are  presumably 
indicated  in  a  decrease  of  $20,602  in  the  earnings  of  the 
St.  Louis  and  San  Francisco,  and  a  decrease  of  $31,323  in 
the  earnings  of  the  main  line  and  branches  of  the  St. 
Louis,  Alton  and  Terre  Haute. 

"The  list  of  gains  includes  $110,257  by  the  Northern 
Pacific,  which  is  partly  due  to  an  increase  of  288  miles  in 
the  length  of  the  lines  operated,  and  partly  to  the  fact 
that  influences  affecting  much  of  its  traffic  were  different 
from  those  which  reduced  the  earnings  of  the  northwest- 
ern roads  that  suffered  losses.  Southern  lines  near  the 
Atlantic  seaboard  were  more  fortunate  than  those  located 
near  the  Mississippi.  The  Richmond  and  Danville  re- 
ports an  increase  of  $39,703  on  its  main  line,  and  small 
gains  on  each  of  its  subdivisions,    y. 

"  The  most  noticeable  and  significant  gains  were  those 
reported  by  roads  whose  revenues  have  been  presumably 
increased  by  the  persistent  efforts  of  the  trunk  lines  and 
their  western  connections  to  check  and  prevent  ruinous 
competition.  It  is  chiefly  on  this  account  that  the  Grand 
Trunk,  of  Canada,  reports  an  increase  of  $73,517,  and  the 
Wabash  a  gain  of  $160,462,  and  that  nearly  every  direct 
western  connection  of  trunk  lines  increased  its  earnings 
during  April,  notwithstanding  the  depressing  effect  of  the 
strikes." 


Duty  of  Companies  to  Passengers  at  Stations. 


In  the  case  of  Thompson  against  the  Centrar Railroad 
and  Banking  Company,  the  Georgia  Supreme  Court  holds 
as  follows : 

1.  It  is  the  duty  of  a  railroad  company  so  to  fix  its 
Station  or  depot  that  a  passenger  who  gets  off  at  a  depot 
or  place  to  alight  may  get  off  the  car  without  danger ; 
and  it  is  also  its  duty  to  fix  such  a  way  of  exit  from  the 
depot  over  its  right-of-way  that  the  passenger  may  go 
away  from  the  place  at  which  the  passenger  is  invited  to 
get  on  and  off  without  danger  to  life  or  limb;  but  it  is 
not  its  duty  to  see  him  safe  and  secure  in  his  exit  from 
the  track  and  over  its  right-of-way.  The  carrier  is  not 
bound  to  insure  him  a  safe  exit  from  the  depot,  but  to  in- 
sure only  a  safe  way  for  him  to  use  for  an  exit.     :    ,  ).■:■■; 

2.  The  charge  on  this  subject  was  hardly  apposite  to 
the  case,  where  the  injury  did  not  occur  at  a  depot,  but  a 
point  several  hundred  yards  from  the  depot,  where  he 
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was  induced  by  the  agents  of  the  company  to  leave  the 
train,  or  else  voluntarily  left  it,  without  inducement  from 
them.  There  is  a  difference  between  the  ordinary  an- 
nouncement of  a  station  as  the  train  approaches  it,  so 
that  the  passengers  may  prepare  to  leave  the  train  when 
it  reaches  the  station,  and  the  announcement  after  the 
train  has  stopped ;  in  the  latter  case  it  is  equivalent  to 
inviting  the  passengers  for  that  station  to  leave  the  train. 
If  the  passenger  in  this  case  got  out  without  such  an 
announcement,  it  was  his  act ;  if  he  was  deceived  by  the 
announcement,  it  was  the  company's  act,  so  far  as  fault  is 
concerned. 

3.  The  railroad  company  contracted  to  give  the  pas- 
senger in  this  case  a  safe  transportation  to  the  station  of 
his  destination,  and  until  it  carried  him  to  that  regular 
and  safe  landing,  it  was  responsible  for  slight  neglect,  ex- 
traordinary diligence  being  the  measure  of  its  care  for 
him  to  that  place.  But  though  the  company  may  have 
been  negligent,  it  could  defend  itself  and  defeat  a  recovery 
of  damages  by  showing  that  when  the  passenger  was 
endangered  by  its  negligence,  he  could  have  avoided  the 
consequences  of  it  by  the  use  of  ordinary  care. 

4.  In  defense  to  a  suit  by  a  widow  against  a  railway 
company  for  the  homicide  of  her  husband,  a  recovery 
may  be  defeated  if  the  husband's  own  negligence  either 
caused  the  injury,  or  if  he  could  have  avoided  the  conse- 
quences of  the  defendant's  negligence  by  the  use  of  ordi- 
nary care. 

■   ■  ^, 

American  Competition  in  Australia. 


The  somewhat  important  announcement  is  made  that 
a  contract  has  been  signed  between  the  Government  of 
New  South  Wales  and  the  Union  Bridge  Company  of 
New  York,  for  the  construction  by  the  latter  of  a  bridge 
3,000  feet  in  length  across  the  Hawkesbury,  one  of  the 
most  important  rivers  of  the  colony.  The  structure  which 
is  about  to  be  commenced  is  a  double-track  railway  bridge, 
consisting  of  seven  spans  of  415  feet  each,  resting  upon 
stone  piers.  The  foundations,  which  are  to  be  of  beton, 
inclosed  in  iron  caissons,  are  to  be  carried  170  feet  below 
tidewater,  and  the  work  is  to  be  completed  in  two  years 
and  a  half  for  ^300,000 — a  sum  very  much  below  the 
original  estimates  framed  by  the  colonial  government 
engineer.  The  contract  was  obtained  in  competition  with 
English  contractors,  and  is  stated  to  have  been  awarded 
to  the  Union  Bridge  Company  of  New  York  on  the  decis- 
ion of  certain  colonial  engineers  that  the  foundations  pro- 
posed were  the  best  among  sixteen  plans  submitted  for 
consideration.  This  piece  of  intelligence  will  naturally 
be  read  with  considerable  interest  by  English  industrials, 
as  it  shows  beyond  all  doubt,  first,  that  American  firms 
have  their  attention  keenly  directed  to  works  on  hand  in 
the  Australasian  colonies;  and,  second,  that  the  proprie- 
tors of  English  works  will  have  to  make  up  their  minds 
to  execute  contracts  based  upon  the  lowest  possible  rates. 
We  are  not,  however,  disposed  to  at  all  despair  of  the  re- 
tention of,  at  any  rate,  a  large  share  of  the  Australasian 
markets  by  English  industrials,  provided  they  can  show 
more  adaptability  to  the  conditions  of  colonial  life. 
American  firms  have  probably  one  advantage  over  Eng- 
lish competitors,  namely,  that  the  United  States  call  for 
comparatively  new  and  impromptu  devices  to  deal  with 


natural  obstacles.  The  effect  of  this  is  to  stimulate  the 
inventive  power  of  the  Americans,  and,  to  put  the  matter 
in  homely  language,  they  are  probably  somewhat  readier 
witted  than  Englishmen,  who  are  more  prone  to  move  in 
some  old-established  groove.  This  is  true  not  only  of 
bridge  building  but  also  of  the  building  of  locomotives. 
The  Americans  long  since  devised  locomotives  which 
were  more  adapted  not  only  to  the  roughly  constructed 
railways  of  their  own  country,  but  also  to  new  lines  at  the 
Antipodes.  By  the  introduction  of  the  bogie  truck 
American  locomotive  builders  have  succeeded  in  turning 
out  engines  capable  of  rounding  curves  and  running  on 
road-beds  which  would  have  altogether  frightened  Eng- 
lish firms.  So  with  bridge  building;  American  engineers 
have  made  it  quite  a  specialty ;  the  formidable  rivers  with 
which  they  have  to  deal  in  their  country  have  taxed  their 
inventive  powers  to  the  utmost,  and  they  are  accordingly 
very  much  at  home  when  they  are  called  upon  to  devise 
bridges  for  railways  at  the  Antipodes. — London  Colliery 
Guardian. 


Increase  in  Trade  Journalism. 


According  to  a  late  issue  of  the  Clothier  and  Fur- 
nisher, of  the  722  newspapers  and  periodicals  published 
at  New  York  City,  a  little  over  one-sixth,  or  122,  strictly 
come  under  the  head  of  news  and  general  information. 
The  journals  of  a  special  character,  but  also  furnishing 
general  news,  and  the  papers  and  periodicals  dealing  with 
special  matters  of  universal  interest,  augment  the  122 
newspapers  mentioned  to  413.  The  remaining  309  are 
purely  class  papers  and  trade  journals. 

In  i860,  as  regards  to  number,  the  five  leading  classes 
of  newspap>ers  and  p>eriodicaIs  in  New  York  and  the  five 
minor  classes  were  as  follows  : 

General  news 8i 

Religious 57 

Literary 35 

Commercial 11 

Medical ^ 

Science 7 

■ .   Trade 5 

Railroads 3 

-:    Education ; 3 

Mechanics    i 

The  classification  at  the  present  time  is  as  under: 

Trade 127 

General  news 122 

•    Religious 89 

.    Literary  . 56 

Medical 37 

-  Commercial 27 

Science 25 

Mechanics ao 

Education 15 

Railroads 14 

The  above  comparison  is  particularly  valuable  as  show- 
ing the  enormous  increase  of  trade  journals  in  the  quarter 
of  a  century.     They  now  outnumber  all  other  classes. 


The  Proposed  English  Railway  Legislation. 


According  to  a  recent  issue  of  the  Railway  World 
the  character  of  some  of  the  changes  contemplated  by  the 
bill  recently  introduced  in  the  House  of  Commons,  with 
the  sanction  of  the  existing  government,  has  excited  much 
alarm  among  English  railway  managers.  They  claim  that 
It  seriously  endangers  the  security  of  railway  property, 
and  violates  or  repeals  provisions  which  led  shareholders 
to  invest  their  money  in  railway  enterprises.  Several  im- 
portant companies  have  addressed  circulars  to  their  stock- 
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holders,  inviting  them  to  attend  meetings  which  are  to  be 
held  for  the  purpose  of  considering  the  best  methods  for 
defeating  the  new  bill.  In  one  of  these  circulars  it  is  de- 
nounced as  *'  absolutely  confiscatory  in  its  character,"  and 
its  tendency  and  probable  effect  is  declared  to  be  to 
"  deprive  all  owners  of  railway  stocks  of  every  security  for 
their  capital  and  income."  In  another  circular  special 
attention  is  directed  to  the  following  provisions  of  the 
bill,  which  are  declared  to  be  objectionable  in  principle, 
viz.:  *'  I.  The  revision  of  maximum  rates  and  charges 
compulsorily,  instead  of  by  agreement.  2.  The  giving  of 
powers  to  the  Board  of  Trade  to  intervene  between  traders 
and  railway  companies,  when  the  rates  are  neither  illegal 
nor  unfair.  3.  The  prohibition  of  any  appeal  upon  the 
question  of  undue  preference.  4.  The  unlimited  power 
to  the  Board  of  Trade  to  require  statistical  returns  from 
railway  companies." 

The  new  measure  is  regarded  as  one  of  the  most  radical 
that  has  ever  been  seriously  proposed  in  England,  and  it 
approximates,  in  some  of  its  requirements,  to  the  granger 
laws  of  this  country.  A  meeting  of  the  shareholders  of 
the  Metropolitan  declared  that  it  "  practically  transfers 
the  management  of  railways  from  responsible  managers 
to  a  government  department  which  is  not  responsible  to 
the  public  for  accident  or  errors  in  management  or  ad- 
ministration." .;  :•:-;;         -    ,:         '  :,>;:: 

The  result  of  the  approaching  struggle  will  be  awaited 
with  interest.  The  English  lines  may  be  more  deeply 
affected  by  adverse  legislation  than  the  American  rail- 
ways which  have  heretofore  been  obliged  to  cope  with 
unjust  legal  requirements,  inasmuch  as  many  of  the  Brit- 
ish rates  are  fully  up  to  the  standards  authorized  by 
charters,  while  here  the  opposite  rule  prevails  very  ex- 
tensively. 

The  London  Railway  Times,  in  commenting  upon  the 
bill,  says  that  "  the  custom  seems  to  have  gained  ground 
of  late  of  regarding  the  railways,  not  as  commercial  con- 
cerns, as  they  really  are,  struggling  for  a  return  upon 
the  capital  invested,  but  as  national  institutions  existing 
merely  for  the  benefit  of  the  public ;  and  it  is  this  which 
renders  it  almost  impossible  to  arbitrate  between  two 
interests  so  diametrically  opposed."  The  fact  that  rail- 
ways are  commercial  concerns,  "struggling  for  a  return 
upon  the  capital  invested,"  is  so  generally  ignored  by  the 
agitators  of  anti-railway  measures  in  this  country,  that  it 
is  refreshing  to  notice  a  repetition  of  this  fundamental 
truth.  Horatio  Seymour  indirectly  reiterated  it,  in  a 
discussion  of  transportation  questions  published  a  short 
time  before  his  death,  when  he  said,  in  substance,  that  the 
efforts  of  railway  managers  to  secure  a  reasonable  return 
for  the  capital  invested  in  railway  property  were  commend- 
able. But  this  vital  consideration  is  usually  treated  with 
contemptuous  indifference  by  the  average  advocate  of  im- 
portant changes  in  existing  railway  legislation. 


;>    r       .'      Car-Couplers  in  Michigan.  }:-'-'j--:,->' ■':■'',•-.. 

The  Michigan  Railroad  Commissioners  have  selected 
seven  automatic  or  safety  car-couplers  for  use  in  that 
State.  As  the  law  now  stands,  therefore,  no  railroad  in 
that  State  can  fix  any  other  coupler  to  their  freight-cars. 
It  is  therefore  a  matter  of  some  surprise  that  the  list  of 
couplers  selected  excludes  several  that  are  in  extensive 


use  in  various  parts  of  the  country,  and  some  that  have 
been  approved  of  in  another  State.  The  couplers  selected 
by  three  different  bodies,  the  Master  Car-Builders'  Asso- 
ciation, and  the  Railroad  Commissioners  of  Massachusetts 
and  Michigan  respectively,  include  collectively  no  less 
than  17  different  devices.  If  New  York  and  other  States 
follow  the  example  thus  set  by  Massachusetts  and  Michi- 
gan, the  number  of  couplers  approved  of  in  one  State  and 
not  considered  worthy  of  use  in  another  will  be  largely 
increased.  The  following  table  shows  the  present  state 
of  the  question :  ^--v;:-:''     >       ::-;:--' 

'  APPROVED    AUTOMATIC    CAR-COUPLERS.         ; 


Master  Car-Builders' 
Association,    Sept., 
1885. 

Massachusetts     Rail- 
road    Commission- 
ers, Jan.,  1885. 

Michigan  Railroad 
Commissioners, 
May,  1886. 

Aikman. 

Ames. 
Archer. 

Ames. 

Cowelh             •     .  " 

Ames. 

Cowell!" 

Dowling. 

Gilford. 

Blocker. 
Cowen.          . . 

\{\\\\3x'a.     """""" 
Janney. 

Hein. 

Janney. 
Marks. 

McKeen. 

Marks. 
McCree. 

Perry. 

Thurmond. 

Titus  &  Bossinger. 

!,...i-L.^   . 

Pci'iy. 

United  States. 

It  thus  appears  that  no  fewer  than  17  different  couplers 
have  been  approved  of  by  three  independent  bodies  of 
men,  acting  in  a  quasi-judicial  capacity  and  not  as  the 
officers  or  advisers  of  a  money-earning  corporation.  An 
eighteenth  coupler,  the  Smillie,  has  received  a  practical 
indorsement  from  a  railroad  in  the  shap>e  of  a  large  order 
from  the  Delaware,  Lackawanna  and  Western.  We  may, 
therefore,  say  that  some  twenty  different  car-couplers 
have  already  received  the  more  or  less  emphatic  approval 
of  bodies  of  men  who  have  had  some  opportunities  of 
testing  the  merits  of  the  rival  inventions.  This  gradual 
widening  of  the  list  certainly  does  not  seem  to  promise 
an  early  solution  of  the  car-coupler  question  in  the  direc- 
tion of  the  general  adoption  of  practically  interchangeable 
couplers. 

It  will  be  observed  that  the  Michigan  list  includes  three 
couplers,  Aikman,  Blocker  and  McCree,  which  were  not 
mentioned  by  the  Master  Car-Builders'  Association  or  the 
Massachusetts  Railroad  Commissioners.  These  couplers 
may  possibly  possess  sufficient  merit  to  render  them  worthy 
of  a  more  extended  practical  trial,  but  it  is  difficult  to  see 
on  what  grounds  the  Michigan  commissioners  have  shut 
out  several  undoubtedly  good  couplers  which  were  ap- 
proved of  by  the  most  competent  practical  judges,  the 
Master  Car-Builders*  Association.  The  master  car-build- 
ers had  not  only  the  results  of  the  trials  at  Buffalo  to 
guide  their  decision,  but  also  had  access  to  the  confiden- 
tial information  acquired  by  the  use  of  the  majority  of  the 
couplers  in  practical  service  on  their  own  lines.  Possibly, 
however,  the  Michigan  commissioners  are  willing  to  try 
further  experiments  and  include  in  their  lists  some  of  the 
couplers  which  the  Master  Car-Builders'  Association  and 
several  large  railroads  consider  possess  great  practical 
merit. 

The  course  things  are  taking,  however,  shows  how  unfit 
any  State  tribunal,  even  if  technically  qualified,  is  to  give 
decisions  on  such  a  matter,  simply  because  it  is  a  question 
of  national  and  not  of  State  interest.    There  is  nothing 
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to  prevent  the  New  York  Commission  from  excluding 
from  the  couplers  to  be  used  in  their  State  all  the  couplers 
approved  for  application  in  Massachusetts  and  Michigan, 
and  then  cars  built  for  New  York  companies  would  be 
excluded  from  both  those  States.— /?a/7r(7fl^  Gazette. 


Record  of  New  Railroad  Construction. 


Information  of  the  laying  of  track  on  new  railroad 
lines  is  given  as  follows  : 

Pennsylvania. — A  branch  is  completed  from  near  Al- 
toona,  Pa.,  to  the  Tipton  Run  coal  mines,  4>^  miles. 

St.  Johns  and  Halt/ax. — Track  laid  from  Ballstown, 
Fla.,  southeast  to  the  Tomoka  river,  40  miles. 

Southern  Pacific. — The  Northern  Division  is  extended 
from  Soledad,  Cal.,  south  2^  miles. 

This  is  a  total  of  47  miles  on  3  lines,  making  in  all  853 
miles  thus  far  reported  for  the  current  year.  The  new 
track  reported  to  the  corresponding  date  for  15  years  has 

been  : 

Miles. 

1886 853 

1885 54« 

1884 913 

1883 1,593 

1882 3.203 

1881 1,480 

1880 ».5>9 

1879 619 

1878 407 

1877 461 

1876 54a 

1875 260 

»874 436 

1S73 918 

*872 1,557 

These  figures  include  main  track  only,  second  or  other 
additional  tracks  and  sidings  not  being  counted. 


Watching  a  Railway  Collision. 


An  eye  witness  of  the  Monte  Carlo  accident  sends  to 
the  Paris  Temps  the  following  description  of  it : 

"The  catastrophe  which  has  just  taken  place  on  the 
Monaco  frontier  has  a  peculiarly  dramatic  character.  It 
occurred  under  the  eyes  of  five  or  six  hundred  persons, 
helpless  to  prevent  it,  and  this  is  one  of  the  most  thrilling 
features  of  the  event. 

"At  five  o'clock  precisely  the  train.  No.  483,  was  at  Monte 
Carlo  station,  being  five  minute.«!  late.  Hundreds  of  pas- 
sengers alighted.  A  still  larger  number  of  people  were 
preparing  to  start  for  Nice  by  the  train  expected  from 
Mentone.  There  was  unusual  bustle  on  the  platform.  At 
this  moment  I  saw  the  station-master,  of  whom  several 
persons  were  asking  information.  He  seemed  flurried. 
'  Enter  my  office,'  he  said  to  two  of  them  ;  •  I  will  attend 
to  you  presently.'  He  then,  as  it  seemed  to  me.  ran  to 
see  after  the  luggage.  Suddenly  the  train  moved  on.  1 
can  still  see  the  guard  jumping  down  from  the  luggage 
wagon.  The  station-master  had  at  this  moment  an  in- 
stinct of  the  disaster  about  to  happen.  '  Who  signaled 
train  483  ?  '  he  asked,  in  a  voice  broken  by  emotion.  '  Not 
I,'  replied  the  head  porter.*  '  Was  it  you,  then  } '  said  he 
to  a  second  official.  '  No,  sir.'  At  this  answer  the  un- 
fortunate man  put  his  hands  to  his  head  and  became 
quite  livid. 

"  It  did  not  take  more  than  a  second  for  the  crowd  to 
comprehend  the  danger  which  the  train  was  incurring. 
Moreover,  the  coast  between  Cape  St.  Martin  and  Monte   | 


Carlo  is  so  curved  that  the  whole  line  was  under  the  spec- 
tators' eyes.  Three  trains  could  be  seen,  with  their  puffs 
of  white  smoke.  The  first  was  about  to  enter  the  St. 
Martin  tunnel,  and  ran  no  danger ;  the  second  had  just 
left  Roquebrune,  and  was  advancing  at  full  speed  against 
the  one  going  away  from  us.  No  idea  can  be  formed  of 
the  anguish  of  the  three  hundred  or  four  hundred  specta- 
tors of  this  scene.  At  first  everybody  hoped  that  the 
collision  would  not  take  place.  The  coast  was  all  open. 
*  They  will  see  each  other  in  time,'  said  people  on  all  sides. 
The  station-master  ordered  all  the  bells  to  be  rung,  in 
order  to  make  as  much  noise  as  possible.  Four  hundred 
men  rent  the  air  with  their  cries.  The  two  columns  of 
smoke,  however,  continued  to  get  closer  and  closer. 
Those  in  the  two  trains  did  not  see  each  other.  Every- 
body screamed  and  gesticulated.  Such  impotence,  in 
presence  of  such  a  danger,  was  enough  to  drive  one  mad. 
At  last  the  driver  of  the  train  coming  from  Mentone  saw 
the  danger,  and  reversed  his  engine.  But  the  other,  in 
consequence  of  the  curve,  noticed  nothing,  and  continued 
to  advance.  They  were  within  200  metres  of  each  other — 
100  metres — 10  metres.  A  great  shudder  ran  through  the 
crowd.  The  women  turned  away  their  heads,  not  to  see 
what  happened.  A  sharp  cry  was  heard  as  a  girl  went 
into  hysterics. 

"The  collision  took  place.  The  two  trains  were  seen 
tilted  up  one  against  the  other,  and  then  there  was  a  hor- 
rible incident ;  two  or  three  carriages,  falling  over  the 
parapet,  were  precipitated  on  to  the  rocks  on  the  coast. 
A  thick  smoke  spread  all  around.  Driven  to  despair,  the 
station-master  no  longer  knew  what  he  was  doing.  There 
were  cries  on  all  sides  of  '  the  doctors !  the  doctors ! ' 
Every  one  rushed  forward.  Twenty-five  or  thirty  persons 
went  up  the  line,  and  reached  the  spot  where  the  accident 
had  happened.  It  is  impossible  to  describe  the  scene.  No 
one  can  form  an  idea  of  it  but  those  who  saw  it.   |    ;. 

"  The  two  carriages  which  had  fallen  from  a  height  of 
thirty  metres  on  to  the  rocks  and  shingle  seemed  to  have 
been  reduced  to  dust.  Luckily  there  were  only  three  per- 
sons in  them.  One  was  killed  on  the  spot.  By  a  miracle, 
the  two  others  were  only  injured.  They  are  seriously  in- 
jured, no  doubt,  but  their  recovery  is  not  despaired  of. 
The  two  engines  had  become,  so  to  speak,  welded  into 
each  other.  Behind  and  above  them  four  carriages  of  the 
Mentone  train  were  piled  on  each  other,  twisted  out  of 
shape.  A  young  man  at  great  risk  to  himself  succeeded 
in  turning  oR  the  valves,  which  were  throwing  out  a 
blinding  steam,  and  then  the  injured  persons  were  found. 
I  saw  seventeen,  more  or  less  seriously  hurt,  taken  away. 

"  Close  to  where  I  stood  I  saw  an  arm,  on  which  the 
person  next  to  me  was  on  the  point  of  treading.  An  at- 
tempt was  made  to  extricate  the  unfortunate  man  to 
whom  it  belonged.  But  the  bars  of  iron,  beams,  broken 
wood,  doors,  roofs,  bolts,  and  broken  glass  were  so  bound 
together  as  to  render  the  task  almost  impossible.  I 

"  To  understand  the  violence  of  the  shock,  it  is  neces- 
sary to  imagine  two  engines  and  four  carriages  occupying, 
as  regards  length  and  length,  the  place  of  one  ordinary 
engine.  A  second-class  carriage  had  been  turned  com- 
pletely upside  down,  and  had  lost  its  wheels. 

"  The  authorities  from  Nice  and  Mentone  arrived  at  the 
scene  of  the  accident  during  the  night,  and  the  work  of 
clearing  away  the  rubbish  was  begun  by  torch-light." 


AMERICAN    RAILROAD    JOURNAL. 


8i 


English  Rail  Importations. 


\CCORDING  to  the  Railroad  Gazette  the  recent  pur- 
chases of  English  rails  by  the  Michigan  Central  and  the 
Chicago.  Burlington  and  Quincy  railroads  are  probably 
the  cause  why  the  Board  of  Trade  report  shows  the  Brit- 
ish export  of  rails  to  the  United  States  to  have  been 
larger  last  April  than  in  any  other  April  since  1882,  and 
larger  than  in  the  whole  year  1885.  They  cannot  be 
called  large,  however,  having  been  6.836  tons,  which  is 
not  more  than  two  days'  consumption.  Nevertheless,  they 
were  more  than  the  British  exports  in  that  month  to  any 
other  country  except  India,  and  more  than  one-fifth  of 
the  total  exports,  the  exports  to  other  countries  being 
exceptionally  small,  and  one-third  less  than  last  year. 
For  the  four  months  ending  with  April,  the  British  ex- 
ports have  been : 

.;:■          .  Toother  To  all 

Year.  To  U.  S.  countries.  countries. 

1879 1,184  90.982  92,166 

iSilo 62,301  109,451  "71,842 

1881 86,292  92,079  178,371 

1883 88,921  159,788  248,709 

1883 10,223  2')8,40t  257,623 

'884 8,647     '66,857     175,504 

'885 3,001       «46,495       149.496 

1886 8,672       106,908       "5,580 

Thus  the  total  British  rail  exports  for  the  four  months 
ending  with  April  have  been  smaller  this  year  than  in  any 
other  since  1879.  The  activity  in  railroad  construction, 
which  began  here  in  the  last  half  of  1879,  did  not  appear 
in  the  countries  which  England  supplies  with  rails  until 
1882;  but  while  we  reached  our  maximum  construction 
in  1882,  those  countries  did  not  reach  their  maximum 
until  1883,  and  for  three  more  years  took  more  rails  than 
in  any  year  before  1882.  These  countries  other  than  the 
United  States,  several  of  which  are  supplied  exclusively 
from  England,  including  the  British  colonies,  wjiich,  next 
to  this  country,  are  the  greatest  railroad  builders,  have 
this  year  taken  27  per  cent,  less  rails  than  last  year,  36 
per  cent,  less  than  in  1884,  and  55  per  cent,  less  than  in 
1883.  We  must  conclude,  therefore,  that  this  is  a  period 
of  exceptionally  little  railroad  construction  outside  of 
Europe  and  the  United  States,  which  supply  themselves 
chiefly  with  rails,  not  depending  upon  English  mills. 


An  Early  Electric  Motor. 


Professor  Page  made  a  trial  trip  with  his  electro- 
magnetic locomotive  on  Tuesday,  April  29,  185 1,  starting 
from  Washington.  The  progress  of  the  locomotive  was 
at  first  so  slow  that  a  boy  was  enabled  to  keep  pace  with 
it  for  several  hundred  feet.  But  the  speed  was  soon  in- 
creased, and  Bladensburg,  a  distance  of,  I  believe,  about 
five  miles  and  a  quarter,  was  reached  in  thirty-nine  min- 
utes. When  within  two  miles  of  that  place,  the  power  of 
the  battery  being  fully  up,  ^he  locomotive  began  to  run, 
on  nearly  a  level  plane,  at  the  rate  of  nineteen  miles  an 
hour,  or  seven  miles  faster  than  the  greatest  speed  here- 
tofore attained.  This  velocity  was  continued  for  a  mile, 
when  one  of  the  cells  cracked  entirely  open,  which  caused 
the  acids  to  intermix,  and  as  a  consequence,  the  propel- 
ling power  was  partially  weakened.  Two  of  the  other 
cells  subsequently  met  with  a  similar  disaster.  The  pro- 
fessor proceeded  cautiously,  fearing  obstructions  on  the 
way,  such  as  the  coming  of  cars  in  the  opposite  direction, 
and  cattle  on  the  road.    Seven  halts  were  made,  occupy- 


ing in  all  forty  minutes.  But,  notwithstanding  these 
hindrances  and  delays,  the  trip  to  and  from  Bladensburg 
was  accomplished  in  one  minute  less  than  two  hours. 
The  cells  were  made  of  light  earthenware,  for  the  purpose 
of  experiment  merely,  without  reference  to  durability. 
This  part  of  the  apparatus  could  therefore  easily  be 
guarded  against  mishap.  The  great  point  established 
was,  that  a  locomotive  on  the  principle  of  Professor  Page, 
could  be  made  to  travel  nineteen  miles  an  hour.  But  it 
was  found  on  subsequent  trials  that  the  least  jolt,  such  as 
that  caused  by  the  end  of  a  rail  a  little  above  the  level, 
threw  the  batteries  out  of  working  order,  and  the  result 
was  a  halt.  This  defect  could  not  be  overcome,  and  Pro- 
fessor Page  reluctantly  abandoned  his  discovery. — Ben. 
Perley  Poore. 


One  Month's  Accidents. 


The  railway  accidents  for  Marcn  show  22  collisions. 
55  derailments  and  four  other  accidents,  or  81  in  all,  in 
which  49  persons  were  killed  and  131  injured.  Two  col- 
lisions, 15  derailments  and  one  other  accident  caused  the 
death  of  one  or  more  persons  each ;  8  collisions  and  13 
derailments  caused  injury-^  to  persons,  but  not  death.  In 
all,  18  accidents  caused  death  and  21  injuries,  leaving  42, 
or  52  per  cent,  of  the  whole  number,  in  which  there  was 
no  injury  serious  enough  for  record.  The  yearly  average 
for  the  four  years  was  1,340  accidents,  392  killed  and 
1,700  hurt.  The  monthly  average  for  last  year  was  87 
accidents,  28  killed  and  115  injured.  The  average  per 
day  for  the  month  were  2.61  accidents,  1.58  killed  and  4  23 
hurt;  for  the  year  there  were,  2.86  accidents,  0.91  killed 
and  3.79  injured.  The  average  casualties  per  accident 
were,  for  the  month  0.605  killed  and  1.617  injured;  for 
the  year,  0.318  killed  and  1.326  injured.  March  was  thus 
below  the  average  of  the  year  in  accidents,  but  above  it 
in  the  number  killed  and  injured. — Railway  Reporter. 


By  Rail  to  Constantinople. 


The  lack  of  direct  railway  communication  with  Con- 
stantinople is  every  day  felt  as  an  increasing  grievance, 
not  only  in  the  North  Balkan  States,  but  in  central  and 
western  Europe  generally.  Amongst  other  regretable 
consequences  of  the  late  revolution  in  Eastern  Roumelia 
and  the  Servo-Bulgarian  war  is  the  fact  that,  through 
those  events,  the  Bulgarian  authorities  have  been  pre- 
vented from  proceeding  to  the  construction  of  the  short 
line  in  Bulgarian  territory  which  is  all  that  is  now  want- 
ing to  complete  the  entire  through-railway  system  con- 
necting the  Turkish  capital  with  ail  parts  of  Europe.  At 
length,  taking  advantage  of  the  present  respite  from  the 
pressure  of  external  difficulties.  Prince  Alexander's  gov- 
ernment is  devoting  its  earnest  attention  to  this  most 
urgent  question  with  a  view  to  discharge  the  engagements 
it  entered  into  at  the  Conference  i  Quatre.  Unfortunately, 
the  Bulgarian  company  which  had  undertaken  to  build 
the  Bulgarian  section  of  this  important  international  line 
has  been  compelled  to  go  into  liquidation.  The  contrac 
tor  is  seeking  to  form  a  fresh  company  to  carry  out  the 
work,  but  it  appears  doubtful  whether  Bulgaria  will  not 
ultimately  be  compelled  to  have  recourse  to  foreign  capi- 
tal to  enable  her  to  fulfill  her  engagements  in  this  matter. 
— London  Standard. 
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A  SINGULAR  SHOWING. 


'T^HERE  would  appear  to  exist  a  most  amazing  degree 
^  of  confidence  and  trusting  innocence  in  the  rank 

and  file  of  the  various  labor  organizations,  now  and  lately 
rampant,  if  we  may  judge  by  some  specimen  published 
reports.      ■  ^/. ,■•'.- -'"  .,'-.■  '..  .  ^'/'   ••■■:?.■  v'-'' '■;■■'_'":  .,!":■    ■■iv" 

In  all  other  forms  of  business  where  large  sums  of 
money  are  handled,  especially  by  paid  agents,  a  rigid 
scrutiny  is  applied  to  the  methods  of  the  managers  and 
financial  disbursers,  and  every  man,  in  however  slight 
degree  responsible,  is  held  to  strict  account  for  every 
dollar  passing  through  his  hands.  This  does  not  neces- 
sarily imply  a  doubt  as  to  the  honesty  of  the  various 
handlers  of  the  cash,  but  is  an  eminently  proper  and 
necessary  accompaniment  to  good  and  successful  man- 
agement of  general  and  particular  funds,  no  matter  what 
their  purpose  or  intent.  No  insurance  company,  bank  or 
railway  would  for  a  moment  dream  of  leaving  their  funds 
at  the  mercy  of  a  set  of  men,  even  though  their  reputa- 
tions for  strict  integrity  and  uprightness  were  considered 
beyond  the  faintest  breath  of  suspicion :  for  let  them  be 
ever  so  honest  and  above  doubt,  a  system  which  calls  for 
no  strict  accounting  and  the  presentation  of  full  vouchers, 
can  bring  about  but  one  result.  Misappropriation  more 
or  less  ruinous  will  as  surely  follow  as  the  rising  and  the 
setting  of  the  sun.        ■  •  ;  I     '    .• 

So  well  known  and  generally  acknowledged  is  this 
truth  that  lo  learn  and  consider  the  methods — or  rather 
lack  thereof — in  the  financial  department  of  railway  and 
other  labor  organizations  affords  an  insight  into  their 
workings  and  so-called  management  that  leaves  no  longer 
room  for  surprise  that  so  vast  and  apparently  wealthy 
organizations  as  the  Knights  of  Labor  and  the  Unions 
should  have  accomplished  so  little.  ' 

Shortly  after  the  inception  of  the  Missouri  Pacific 
strikes  all  readers  of  the  newspapers  were  amazed  to  see 
the  large  sums  of  money  raised  for  the  strikers'  relief,  with 
apparently  the  utmost  ease,  and  as  frequently  as  called  tor 
or  needed.  In  view  of  this  impressive  fact  it  was  gen- 
erally considered  that  the  strikers  were  in  a  position 
where  their  own  necessities  at  least  could  not  come  into 
play  as  a  factor  in  the  contest,  as  it  seemed  evident  that, 
so  well  supplied  with  means,  they  were  capable  oi  holding 
out  for  practically  any  length  of  time,  and  poverty  could 
not  force  them  to  submission  or  a  compromise.  In  spite 
of  this  appearance  of  strength  it  was  not  long  before  there 
was  a  very  evident  desire  to  back  down,  frankly  owning 
lack  of  means  to  live  to  be  the  cause ;  and  now  the  strike 
is  dead,  and  for  some  months  the  army  of  former  work- 
men, with  some  very  few  lucky  exceptions,  have  been  and  , 
still  are  in  dire  straits  through  poverty. 

The  comic  weekly,  Pucl\  of  June  i6th,  published  certain 
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figures  taken  from  the  fiscal  report  of  Typographical 
Union  No.  6,  a  portion  of  which  we  use  as  an  explanation 
of  this  singular  state  of  affairs.  This  account  is  in  two 
principal  divisions,  viz.:  "  Strike  Relief  Account "  and 
•'  Committee  Service  and  Strike  Account."  The  total 
of  the  former  for  the  years  1883  and  1884  amounted  to 
the  sum  of  $9,121.68,  and  the  latter  for  the  same  period  to 
the  sum  of  $6,390.20.  It  should  be  specially  noted  that 
the  former  represents  a  complete  statement  of  relief  paid 
during  the  above-mentioned  period,  and  shows  $9,121.68 
to  have  been  the  total  sum  distributed  among  hundreds 
of  needy  and,  no  doubt,  many  starving  strikers  with 
families  to  support,  while  $6,390.20  is  the  sum  paid  to  a 
very  few  men  whose  main  business  was  or  should  have 
been  the  simple  distribution  of  the  entire  $15,511.88  to 
the  strikers,  excepting,  of  course,  such  unavoidable  but 
comparatively  trifling  expenses  necessarily  involved.  The 
vast  preponderance  of  the  sum  should  certainly  have 
reached  the  strikers  in  the  form  of  relief,  since  it  was  sub- 
scribed for  that  purpose ;  in  place  of  which  it  will  be  seen 
that  over  forty  per  cent,  of  the  entire  sum  to  be  distrib- 
uted went  in  expenses.  Truly  a  gratifying  showing  for 
the  unfortunate  strikers. 

Let  us  glance  at  a  few  further  figures  taken  from  the 
"  Committee  Service  and  Strike  Account."  The  follow- 
ing is  an  instance  of  the  amounts  paid  to  a  single  com- 
mittee-man for  his  services  on  the  various  dates  set 
down  : 
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.;    .600: 

(t 

26,     ; 

**            .  .  ** 

25  00  ; 

** 

27i    ; 

-    •«               »«• . 

700 

•t 

«9i 

,  -■/  ••    '           -»» 

''s\m-\ 

t( 

30, 

■**.  -             "■ 

5  00  ; 

Nov'ber  i,  • 

'  »»           ",-«■■ 

12  00 

«« 

*»    .' 

■    -    .        »•               ,       ■       '     "M     -r 

13  00 

4t 

•». 

it      ■  -                    '      «« - 

21  00 

*• 

", 

;   f            ■■    •».'       '                    ^        *•-. 

18  00 

ti 

'7. 

%%:                       \*    '■ 

■■■■   tt-<*:' 

t( 

'°' 

■*•                   .  -  »'       ■  .', 

16  00  ; 

t. 

22, 

'«»■.             "-•♦:''  ■ 

12  00 

•  » 

22, 

.',■*•         -   '\    ** 

25  c» 

it 

a?. 

M  "            ,:.«';-._'.;...    . 

5  «o 

•• 

•a, 

-    ■      •»•;-■      ■-•i':"'^- 

■■:':■*;■*>; 

E>ece'ber  3. 

.;'-■     •»   :        ■'#*■-- 

,,;-'-5«>.-' 

(1 

4.    ■  •■  ■ 

-•.'_■•'    -    »•    :''.-    ,:**.''■_ 

■';■■':•  iio:'' 

tt 

12, 

■  ■■-'■■     .'-**'          '-  **  : ' 

:  t'^ 

t« 

13.  -:;  . 

-".-;#■«•■. 

11 

15.  ■'.: 

■■'   ■*'       -  '--.     :**      '            /    ■■ 

xB  0(> 

■  ■  ■    ~      '■  ...  .  ,        $238  00 

It  will  be  seen  by  this  interesting  showing  that  leaving 
out  the  $6.00  item  of  January  20th  there  was  paid  to  this 
single  committee-man  during  the  last  three  months  of 
the  strike  the  sum  of  $232.00,  or  at  the  rate  of  $928.00 
per  year,  while  taking  the  amount  of  relief  paid  out  to 
three  example  strikers  for  the  same  period  we  find  that 
they  received,  respectively,  $7.00,  $12.00  and  $24.00,  or  an 
average  of  $14.33  each,  which  would  give  each  striker  the 
annual  income  of  $57.32,  as  against  the  committee-man's 
$928.00. 


In  view  of  these  facts  taken  from  the  organizations' 
own  records,  it  is  no  longer  a  matter  for  wonder  that 
labor  societies  generally  lack  organization  and  power  to 
carry  out  their  purposes,  in  spite  of  their  apparent  finan- 
cial strength.  With  such  a  showing  the  marvel  is  more 
that  they  exist  at  all ;  but  the  reflection  is  irresistibly 
forced  upon  the  mind  that  with  proper  and  business-like 
methods  of  management  applied  to  their  undoubtedly 
great  resources,  and  amalgamated  into  an  honest,  har- 
monious and  well-directed  unity,  they  would  prove  a 
power  little  short  of  invincible  ;  and  the  enemy  should 
indeed  be  strong  to  hope  successfully  to  cope  with  them. 


THE   BOYCOTT. 


A     MORE  dismal  failure  than  the  effort  to  introduce 

a  successful  boycott  scheme  in  this  country  could 

scarcely  be  conceived.     Within  the  past  eight  months  in 

every  instance  the  ringleaders  of  the  various  schemes  set 

on  foot  have  come  to  sad  and  sudden  grief. 

Take  the  present  cases,  for  instance ;  ever}'  man  on  trial 
for  conspiracy  (boycotting)  in  our  courts  has  been 
promptly  adjudged  guilty,  with  a  most  exhilarating 
unanimity,  which  gives  fair  promise  for  the  future. 

It  matters  little  whether, the  above  cases  relate  to  Mr. 
Theiss,  the  beer-garden  keeper,  or  a  main  line  of  railway. 
The  principle  involved  in  each  is  precisely  the  same, 
while  the  infraction  of  law  in  both  cases  is  equal.  The 
instance  of  Mr.  Theiss  has  had  its  perfect  parallel  in  more 
than  one  railway  strike  of  the  same  nature ;  and  it  affords 
by  no  means  a  small  meed  of  gratification  that  the  Empire 
State,  as  represented  by  the  New  York  Courts,  should 
take  the  only  just. and  proper  stand,  viz.:  that  the  boycott 
is  a  crime. 

It  must  be  evident  to  any  unprejudiced  onlooker  that 
this  is  a  fact.  The  common  law  of  all  civilized  nations 
declares  that  conspiracy  is  a  felony,  and  it  is  plain  that  the 
boycott,  as  lately  practiced  in  New  York  and  other  cities, 
is  in  its  title  a  mere  paraphrase  for  the  first-mentioned 
crime.  Its  result  is  to  spread  debt  and  ruin  on  those  who 
venture  to  disobey  its  behests,  and,  as  instances  in  the 
last  six  months  show,  turn  an  honest  and  industrious 
woman,  who  works  zealously  for  her  daily  bread,  into  a 
practical  pauper. 

And  why?  Simply  because  he,  she,  or  it  differed  in 
opinion  from  the  autocratic  view  taken  by  the  boycott 
society  on  apparently  all  business  questions.  The  great 
and  controlling  rule  of  supply  and  demand  is  not  allowed 
to  act  by  this  noble  band  oi  revolutionists.  On  the  con- 
trary, they  state  boldly  and  distinctly  that  they  are  the 
sole  and  only  arbitrators  who  are  entitled  in  any  way  to 
judge  between  capital  and  labor,  and,  further,  that  their 
judgment  stands  without  appeal. 
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The  late  results  of  these  lawless  efforts  towards  coercion 
in  New  York  are,  however,  most  gratifying.  So  far  every 
man  charged  with  the  novel  crime  of  boycotting  has  been 
convicted,  and  there  is  little  doubt  that  all  of  his  com- 
panions will  follow  him ;  and,  better  still,  that  the  entire 
party  will  have  an  admirable  opportunity  to  reflect  on 
and  renounce  their  errors  within  the  cool  and  calming 
walls  of  Sing  Sing.  , 

It  is  high  time  that  these  general  disturbers  of  public 
peace  should  learn  a  lesson,  and  it  would  seem  at  last 
that  they  who  have  in  charge  the  proper  administration 
of  our  laws  will  teach  it  to  them. 


EDITORIAL  NOTES. 


Jacob  Sharp,  the  man  of  champion  energy,  would 
seem  to  have  applied  that  most  valuable  business  quality 
where  it  will  do  the  least  good.  Mr.  Sharp  has  spared 
no  efforts  honorable — or  doubtful — to  attain  his  end ;  yet, 
after  all  this  feverish  effort,  he  is  apparently  what  is 
popularly  known  as  "left."  A  hard  fate  truly  after  so 
great  effort ;  yet  by  no  means  discouraging  to  the  unfor- 
tunate array  of  taxpayers. 


* 


The  results  of  the  recent  boycott  trials  in  this  city 
would  serve  to  show  that  force  and  intimidation  in  a  free 
country  will  prove  a  failure.  So  far  four  boycotters  are 
adjudged  guilty,  and  the  cheering  outlook  is  that  the 
many  to  follow  will  meet  with  the  same  legal  decision ; 
which  will  deprive  the  law-abiding  community  of  their 
society  for  the  terms  mentioned  in  their  respective  sen- 
tences. 


There  seems  at  present  to  be  a  comparative  armistice 
in  the  rate-wars,  which,  if  only  permanent,  would  be  an 
admirable  thing.  The  customary  throat-cutting  war  of 
rates  can  only  react  injuriously  upon  those  engaged  in 
the  battle  ;  and  eventually  indeed  can  effect  good  to  no 
one — not  even  the  travelers  over  the  various  lines  involved. 
A  rate-war  is  always  disastrous  to  all  interested. 


The  late  general  reports  of  all  companies  show  an  en- 
couraging increase  in  miles  of  line  built,  and  improve- 
ments generally  throughout.  In  every  department  work 
appears  to  be  brisk,  and  gives  encouraging  promise  of  u 
satisfactory  return. 


The  steel-tie  question  appears  to  be  coming  to  the 
front.  Recent  experiments  seem  to  show  that  the  ques- 
tion of  economy,  viewed  from  every  side,  favors  the  steel 
tie.  Rust,  of  course,  attacks  it.  but  balancing  the  loss 
chargeable  to  damp  against  the  corresponding  damage  to 


a  wooden  tie,  the  balance  would  seem  much  in  favor  of 
the  former.  Taking  it  "  by  and  large,"  as  the  sailors  say, 
it  is  more  than  very  probable  that  in  the  end  the  steel  or 
metal  lie  will  prove  much  the  most  economical  in  the 
long  run.  ;  ' 


The  future  for  steel  and  iron  seems  bright  and  satis- 
factory. Orders  are  crowding  in,  while  the  prices  for 
production  are  far  better  than  a  short  time  since,  when 
every  ton  was  turned  out  at  a  dead  loss. 


The  June  Century  is  an  unusually  interesting  number. 
The  war  series  is  continued  in  four  illustrated  articles : 
"  Stonewall  Jackson  in  Maryland,"  by  Colonel  Henry  Kyd 
Douglas  ;  "  Harper's  Ferry  and  Sharpsburg,"  by  General 
John  G.  Walker  ;  "  The  Invasion  of  Maryland,"  by  General 
Longstreet,  and  "  Antietam  Scenes,"  by  Charles  Carleton 
Coffin.  Among  the  remaining  illustrated  articles  in  this 
number  are  "  A  Literary  Ramble. — Along  the  Thames 
from  Fulham  to  Chiswick,"  by  Austin  Dobson;  part  two 
of  •'  American  Country  Dwellings,"  by  Mrs.  Schuyler  Van 
Rensselaer ;  "  Harvard's  Botanic  Garden  and  its  Botan- 
ists," by  Ernest  IngersoU,  and  "  Birds'  Eggs,"  by  John 
Burroughs.  A  collection  of  unpublished  letters  of  Benja- 
min Franklin,  edited  by  John  Bigelow,  is  a  valuable  con- 
tribution to  the  number,  and  a  beautiful  engraving  of  a 
bust  of  the  old  philosopher  is  furnished  as  a  frontis- 
piece. _■   •;.■/    •,_.   '\  ".  ,  •■l.,;=;-'"' 

Outing  for  June  is  as  charming  as  ever,  if  indeed  we 
may  not  say  more  so.  The  articles  and  illustrations  are 
equally  readable  and  attractive,  and  where  everything  is  so 
good  it  is  difficult  to  make  an  award  of  merit.  Mr.  Roose- 
velt continues  his  "  Ranch  Life  and  Game  Shooting  in 
the  West,"  as  does  Mr.  Stevens  his  account  of  his  trip  on 
a  bicycle  around  the  globe,  both  excellently  illustrated. 
The  other  features  of  the  issue  deservedly  add  to  its 
attractiveness,  and  seem  to  demonstrate  the  well-de- 
served popularity  which  the  magazine  has  so  quickly 
attained. 

*'  Poor's  Directory  of  Railway  Officials  and  Railway 
Directors  for  1886,"  is  in  no  way  inferior  and  in  many 
points  superior  to  the  former  editions  of  the  same  work. 
The  present  issue  is  thorough  and  complete  in  all  respects, 
and  to  the  man  desiring  railway  information  it  is  a  cyclo- 
paedia of  general  and  valuable  information  well  worthy 
the  possession  of  the  most  scientific.  i 

"Canada;  its  History,  Productions  and  Natural  Re- 
sources," published  by  the  Department  of  Agriculture 
of  Canada,  Ottawa,  1886,  is  an  admirable  reflex  of  the 
general  and  material  growth  of  the  country  for  the  period 
included,  containing  much  valuable  statistic  and  general 
information,  in  addition  to  an  admirable  map  of  the 
Canadian  Dominion.  .       t 

The  Illustrated  Graphic  News  of  Chicago  for  the  19th, 
is  a  thoroughly  readable  and  interesting  number.  The 
illustrations  and  matter  relating  to  scenes  and  life  in 
Georgia  are  well  conceived  and  admirably  rendered,  while 
throughout  the  issue  is  good,  both  in  matter  and  drawing, 
the  supplement  deserving  special  mention. 
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Second  Vice-President.— Q.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President. —Samuel     Little,    Treasurer    Highland     Street- 
Railway  Company,  Boston,  Mass. 

Secretary  and  Treasurer.— WilVmm  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  20th,  1886.- 


A  JUST   STRIKE. 


nnO  fully  illustrate  the  trite  and  ancient  saying  that 
.0  "might  is  right,"  it  is  but  necessary  to  note  the 
almost  instant  success  of  the  street-car  drivers'  strike  in 
Minneapolis  for  the  privilege  of  sitting  down.  Almost 
without  exception  the  strikes  in  the  last  three  months  have 
been  actuated  simply  by  either  a  desire  on  the  strikers'  part 
to  show  wholly  arbitrary  power,  or  by  a  similar  ambition 
on  the  part  of  those  having  in  their  hands  the  manage- 
ment of  the  various  strikes. 

In  nearly  every  case  as  described  dismal  failure  has 
been  the  only  result.  Those  having  the  handling  and 
ordering  of  the  strikes  in  charge  made  the  egregious  error 
of  supposing  that  merely  because  the  combatant  wins  in 
one  instance,  he  is  consequently  invincible  in  all.  This 
preposterous  deduction  was  without  doubt  drawn  from 
the  instantaneous  success  resulting  from  the  great  general 
tie-up  of  a  few  months  since  in  this  city,  when  the 
demand  of  the  dissatisfied  employes  being  simply  based 
on  a  rock  foundation  of  common  humanity  as  to  a  fair 
and  reasonable  number  of  hours  of  work,  the  public,  quick 
to  join  with  justice,  recognized  the  fairness  of  the  claim, 
and  through  that  *'  tower  of  strength  "  an  ample  victory 
was  won. 

Instead,  however,  of  recognizing  the  true  grounds  of 
success  herein,  the  army  of  workers  foolishly  concluded 
that  the  result  was  efTected  purely  from  their  own  in- 
nerent  power  and  strength  ;  and  consequently  arrived  at 
the  absurd  conclusion  that  themselves  being  inherently 
and  only  the  sinews  of  war,  they  were — irrespective  of 
justness  of  cause — the  stronger  of  the  combatants,  and 
er^o,  must  be  the  victors. 

So  unfounded  a  view,  however,  cannot  long  be  main- 
tained in  face  of  facts.  The  subsequent  strikes  taughr 
the  fomentors  thereof  that  without  public  sympathy  ai»y 
position  taken  is  weak  and  the  cause  doomed  to  failure. 
No  clearer  proof  could  be  desired  of  the  truth  of  this 
axiom  than  the  dismal  distress  and  failure  resulting  from 
the  last  Third  Avenue  strike,  where  the  grounds  of  com- 
plaint were  utterly  without  strength  or  justice. 


There  are,  however,  two  sides  to  this  question.  Just 
as  above  mentioned,  the  strikers  made  the  grave  error 
of  mistaking  for  inherent  strength  the  success  which 
in  the  first  instance  was  theirs  simply  through  public 
sympathy,  so  in  the  latter,  the  companies  are  plainly 
falling  into  the  same  grievous  error.  I;  is  reported  that 
on  our  local  roads  that  managers,  encouraged  by  recent 
strike-failures,  are  contemplating  restoring  working  hours, 
etc.,  to  the  old  ante-strike  standard.  This  would  be  a 
grave  error  ;  for,  as  we  have  said  before,  the  whole  ques- 
tion of  success  in  strikes  balances  on  the  scale  of  public 
opinion.    .  ■    ._:,■;  r  -_-  ■- 

This  is  plainly  shown  in  the  instance  we  employ  to 
illustrate  our  point.  The  Minneapolis  drivers  struck  for 
the  privilege  of  sitting  down  when  duty  permitted. 
Herein  they  were  in  the  right,  and  being  right  had  with 
them  public  sentiment,  which  resulted  in  inevitable 
victory.    -■■-:-.■,.         -.'      ...-■■  V'-    '■'■  ~   ■■  -^   --■ 

The  strikers  were  out  scarcely  twenty-four  hours  when 
they  accomplished  an  unconditional  triumph,  simply 
through  their  claim  having  justice  on  its  side.  The  moral 
is  so  plain  that  it  seems  almost  superfluous  to  give  it  life  in 
type ;  still,  to  recapitulate,  we  see  that  be  the  party  em- 
ployer or  employed,  to  gain  success  requires  the  grand 
desideratum  of  right,  thereby  winning  to  its  side  that 
greatest  ally— //^/^//^.  ^       •'  .- 


The  city  appears  to  have  at  last  forced  the  Broadway 
surface  road  to  a  payment  of  $40,000  for  its  share  of  pro- 
fits. The  sum  is  small  enough  in  all  conscience,  but  the 
present  handlers  of  the  road  made  as  strong  a  fight  as  if 
resisting  a  most  outrageous  piece  of  oppressive  municipal 
power.  To  the  uninitiated  it  is  amazing  that  such  a 
question  should  be  so  long  in  dispute,  but,  perhaps,  it  may 
be  as  well  to  avoid  useless  controversy,  and  be  thankful 
for  small  favors.  Compared  to  former  times,  at  any  rate, 
the  result  is  not  so  bad. 

■    ■.,,;..      ,.■:;....  .        .. ■     *        *    '  .■,  •■  ■     '■■: 

All  street-car  lines  at  present  seem  strangely  quiet 
after  the  war-like  attitudes  so  lately  assumed  by  the  work- 
men thereon.  Experience  seems  to  have  taught  the  folly 
of  attempting  to  enforce  an  unjust  demand ;  and  if  this 
fact  be  really  learned,  the  strikes  of  the  last  six  months 
will  have  fairly  paid  their  way.  -' 

:'■■■  'yy  ■  •:       \      :..,■■  »  ■=■  ,  —"      '     .        • 

The  movement  lately  started  to  make  all  fares  on  the 
"  L  "  roads  five  cents  at  all  times,  is  well  worthy  of  con- 
sideration. The  elevated  roads  have  proved  of  vast  good 
to  the  town,  and  while  no  one  desires  in  however  slight 
degree  to  curtail  a  fair  profit  from  the  stockholders,  yet 
experience  has  shown  that  every  similar  projected  change 
has  been  met  with  a  like  outcry  and  opposition  on  the 
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part  of  those  supposed  to  be  principally  interested.  In 
spite  of  all  this,  when  the  public  has  downtrodden  all 
opposition,  strange  to  relate,  in  a  month  or  two  the  roads 
themselves  have  become  quite  reconciled  to  the  change 
and  their  books  show  no  decrease  in  profit.  Might  it  not 
be  as  well  to  keep  these  facts  in  mind  when  the  question 
is  again  to  the  fore  }    Certainly  it  would  seem  so. 


Judging  from  the  newspapers  it  would  seem  that  Mr. 
Richmond  is  selected  as  the  sacrifice  at  the  next  court 
festival,  to  the  utter  exclusion  of  the  ambitious  Mr. 
Sharp.  This,  so  far  as  it  goes,  is  gratifying,  but  scarcely 
poetic  justice,  since  reports  say  on  good  authority  that 
the  redoubtable  Mr,  S,  has  been  religiously  stricken,  and, 
consequently,  feeling  the  unfitness  of  his  former  asso- 
ciates, has  arrived  at  the  conclusion  that  so  far  as  he  per- 
sonally is  concerned,  they  represent  the  historical  Jonah. 
Like  any  good  business  man  under  similar  circumstances 
he  promptly  fires  them  overboard.  While  one  may 
heartily  regret  the  success  of  the  scriptural  device,  we 
still  may  hold  one  comforting  reflection:  Jonah's  gone 
overboard. 


LABOR   AND  THE   STREET-RAILWAYS. 


BY   L.    CHRIS.    HENDERSON. 
[Wntten  for  the  American  Railroad  Journal.] 


That  the  country  is  in  an  extremely  critical  condition 
seems  to  be  acknowledged  on  every  hand.  The  recent 
strike  in  New  York  and  Brooklyn,  which  paralyzed  for  a 
time  nearly  all  the  internal  communication  of  the  two 
cities,  demonstrated  at  once  the  strength  and  the  weak- 
ness of  the  labor  organizations.  That  the  union  was  able 
at  a  word  to  tie  up  all  the  roads  without  an  exception  worth 
mentioning,  demonstrated  an  almost  unsuspected  power 
in  the  unions.  But  the  result  of  this  strike  has  been  to 
greatly  weaken  the  union  and  lessen  the  faith  of  the  men 
in  their  leaders. 

The  p)OSsibilities  of  the  labor  union,  as  shown  in  the 
recent  troubles,  are  beyond  the  wildest  dreams  which 
have  been  painted  by  sanguine  authors  in  the  past. 
Nothing  which  Charles  Reade  described  in  "  Put  Yourself 
in  His  Place."  is  impossible  ;  indeed  the  worst  appears  to 
be  more  than  probable. 

In  case  the  Knights  of  Labor  fall  into  the  hands  of  the 
politicians,  it  seems  highly  probable  that  their  methods 
will  become  legalized,  although  the  Knights  will,  like 
other  organizations  of  the  kind,  be  sold  out  to  the  highest 
bidder. 

The  injury  which  will  result  to  the  community  from 
such  a  result  is  hardly  to  be  calculated.  Even  a  very 
^  partial  success  will  be  little  less  than  a  social  revolution. 
An  entire  accomplishment  of  the  schemes  now  under  con- 
sideration would  involve  consequences  of  which  we  cannot 
now  form  any  conception. 

Reading  the  history  of  the  last  twenty  years  in  the  light 
of  recent  events,  it  would  seem  that  the  close  of  the  19th 
century  was  to  see  a  repetition  of  the  conditions  which 


preceded  the  terrible  outbreaks  at  the  end  of  the  i8th 
century.  Whether  these  conditions  shall  be  productive 
of  a  social  and  political  volcano,  or  of  a  new  and  better 
order  of  things,  depends  largely  upon  the  men  who  are 
now  handling  capital  and  employing  labor.  While  the 
conservative  and  wealthy  are  the  most  numerous  in  the 
community,  it  unfortunately  happens  that  the  weapons  in 
the  hands  of  the  minority  are  most  powerful  and  deadly, 
and  against  them  no  shield  nor  armor  has  as  yet  been 
devised. 

One  of  the  living  questions  with  which  street-railway 
capital  finds  itself  called  upon  to  answer  is,  "  Can  our 
relations  with  labor  be  changed  for  the  better  ?  "  "  Can 
these  new  relations  be  made  mutually  profitable?  "  Evi- 
dently things  cannot  go  on  as  they  are.  These  great 
strikes  will  probably  end  in  such  a  large  and  general 
reduction  of  wages,  that  the  men  will  be  upon  the  point 
of  starvation.  With  the  voting  power  and  dynamite  in 
the  hands  of  such  men  the  results  are  not  pleasant  to  con- 
template. ..  -^:'-  '  ■  1  -•; 

If  capital  undertakes  the  matter  in  earnest,  cannot  these 
men  be  enabled  to  earn  more  money.'*  Cannot  such  in- 
ducements be  held  out  to  them  that  they  will  have  a  , 
selfish  personal  interest  in  the  success  of  the  roads  on 
which  they  work,  and  at  once  be  protected  from  the  evil 
influences  of  the  demagogues  and  made  powerful  allies  of 
their  employers. 

That  there  are  good  men  who  are  worth  a  large  per- 
centage more  than  others  every  superintendent  knows. 
And  it  is  generally  acknowledged  that  improvement  is  pos- 
sible to  most  men.  Is  it  not  possible  then  to  devise  some 
scheme  which  will  permit  the  companies  to  pay  higher 
wages,  and,  at  the  same  time,  to  get  a  corresponding  in- 
crease of  value  from  their  labor.  If  this  is  not  possible,  . 
cannot  means  be  devised  for  improving  the  condition  of 
the  men  and  making  their  positions  more  valuable  to 
them.  By  means  of  large  capital  much  may  be  done  at  a 
very  small  expense.  Whatever  tends  to  raise  the  social 
condition  of  the  men  is  of  as  great  benefit  as  that  which 
is  purely  monetary.  The  plan  adopted  on  some  of  the  - 
eastern  roads  seems  to  have  the  germ  of  an  idea  which  is 
widely  applicable,  and  which  may  result  in  great  good 
both  to  the  companies  and  men.  The  plan  is  to  gradually 
advance  wages  according  to  the  length  of  service.  In 
this  way  old  and  faithful  employes  have  a  very  material 
advance  over  those  who  are  just  beginning.  This  idea  of  . 
recognizing  long  and  faithful  service  in  a  substantial  way 
has  a  strong  beneficial  effect  upon  men  of  all  classes. 

Since  writing  the  above  Mr.  Hart,  of  the  Third  Avenue 
road,  in  this  city,  has  announced  that  the  strike  on  his 
roads  is  practically  at  an  end,  and  he  says  he  thinks  it 
highly  improbable  that  any  further  trouble  will  be  en- 
countered. The  Third  Avenue  strike  has  undoubtedly 
broken  down,  but  it  by  no  means  follows  that  the  end  of 
the  trouble  has  been  reached.  This  particular  company 
may  be  in  such  a  position  that  for  some  years  to  come 
their  men  cannot  be  induced  to  enter  the  union.  This, 
however,  is  not  an  end  of  the  trouble.  The  enormous 
power  in  the  hands  of  the  Knights  of  Labor  has  been 
demonstrated,  and  it  cannot  long  escape  the  grasp  of  . 
some  really  able  and  powerful  man.  In  such  hands  th6  ., 
country  cannot  long  escaf>e  the  worst  results. 

While  individual  roads  may,  for  a  time,  put  such  a 
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pressure  on  their  men  as  to  remove  them  from  the  influ- 
ence of  the  labor  organizations,  they  cannot  do  this  for 
any  considerable  period  if  their  present  policy  toward  their 
men  is  continued.       v  "     ■  ^ ::     /    ,^^^  ■•"         ;         ■■;::, v 

The  question  which  the  companies  are  now  facing  is 
whether  it  is  not  expedient  to  employ  means  which  will 
permanently  take  their  men  beyond  the  reach  of  the 
unions  and  labor  organizations,  rather  than  to  allow 
things  to  go  on  in  the  old  way  regardless  of  the  evils 
which  are  impending. 


HONESTY. 


BY   E.    P.    WILLIAMS. 

[  Written  for  the  American  Railroad  Journal.] 


At  one  of  the  meetings  of  the  Street- Railway  Associa- 
tion Mr.  White,  the  well-known  street-railway  man,  spoke 
of  the  need  of  teaching  the  public  honesty.  He  spoke  of 
the  wide- spread  tendency  which  he  found  to  beat  the 
company  out  of  five  cents  whenever  it  was  possible  to  do 
so.  While  this  is  no  doubt  a  crying  evil,  would  it  not 
be  well  for  the  companies  to  set  the  example  of  honest 
dealing.-*  The  passenger  now  and  then  cheats  the  road 
out  of  a  fare,  but  the  roads  are  prone  to  cheat  the  public. 
One  of  the  most  flagrant  examples  of  petty  cheating  is  to 
be  found  on  the  Grand  Street  line  in  New  York  City. 
This  road  runs  to  the  Grand  street  ferry,  and,  in  wet 
weather,  is  heavily  patronized  by  those  who  wish  to  cross 
the  river.  At  the  busy  hours  at  night  instead  of  going  to 
the  end  of  the  line  the  cars  stop  and  the  passengers  are 
obliged  to  get  out  from  one  to  two  blocks  and  of  en  three 
blocks  away  from  the  ferry  houses.  There  are,  no  doubt, 
good  excuses  in  the  minds  of  the  managers,  but  every 
passenger  feels  himself  aggravated  and  swindled  when 
the  car  stops  two  or  three  blocks  from  the  ferry,  and  he 
is  obliged  to  walk  in  the  rain  a  portion  of  the  distance  for 
which  he  has  paid  a  fare.  There  is  an  old  and  very  trite 
saying  about  charity  beginning  at  home.  Perhaps  if  our 
railway  companies  were  more  strictly  honest  in  their 
dealings  with  the  public,  they  would  have  less  difficulty 
in  preventing  the  public  from  "  beating  "  them  out  of 
these  fares.  Injustice  on  the  part  of  a  corporation  in  the 
end  is  punished  by  the  public.  Commonly,  the  punish- 
ment is  much  out  of  proportion  to  the  cause,  and  the  cor- 
poration has  to  pay  dearly  for  its  errors. 


Electricity  in  Ireland. 


An  electric  railroad  has  been  in  successful  daily  opera- 
ation  in  the  north  of  Ireland  since  November  5,  1883.  It 
starts  from  the  railroad  terminus  of  the  Northern  Coun- 
ties Railway,  at  Portrush,  in  the  county  of  Antrim,  and 
runs  along  the  magnificent  coast  road  to  Brushmills,  a 
distance  of  six  miles,  ending  within  a  short  distance  of  the 
Giant's  Causeway.  The  total  length  of  the  way,  including 
the  branch  way,  to  the  harbor  of  Portrush,  and  the  sever- 
al sidings,  is  upward  of  seven  miles.  The  road  is  one  con- 
tinuous series  of  long  inclines.  Grades  of  one  in  forty-five 
and  one  in  forty  are  frequent  for  upward  of  a  mile  in 
length,  while  steeper  grades  of  one  in  thirty  exist  for 
shorter  distances,  the  worst  grade  being  one  in  twenty- 
five,     The  summit  level  occurs  about  midway,  at  an  ele- 


vation of  about  160  feet  above  either  terminus,  the  total 
rise  from  the  depot  at  Portrush  to  the  summit  being  203 
feet.  Some  sharp  curves  exist  along  the  line,  the  worst 
one  having  a  radius  of  about  forty  feet.  There  was  some 
doubt  in  the  mind  of  Sir  William  Siemens,  the  construc- 
tor of  the  line  whether  with  the  arrangements  adopted 
these  inclines  could  be  worked  satisfactorily ;  but  experi- 
ence has  proved  that  they  can  be,  and  the  car.  when  fully 
loaded,  is  drawn  up  the  grades  without  difficulty.  There 
are  seven  "passing  places"  along  the  line,  where  the 
*'  points"  are  set  so  that  the  cars  traveling  in  opposite  di- 
rections always  take  their  own  sides  respectively.  .. 

At  first  the  power  was  produced  by  a  steam-engine  at 
Portrush,  giving  motion  to  a  shuntwound  dynamo  of 
twenty  horse-power,  but  arrangements  were  subsequently 
made  to  utilize  a  waterfall  of  ample  f)ower  on  the  river 
Rush,  situated  sixteen  hundred  yards  from  the  nearest 
point  of  the  tramway  and  six  and  a  half  miles  from  Port- 
rush.  A  fall  of  twenty-six  feet  head  of  water  is  used  to 
drive  two  turbines  each  capable  of  working  up  to  fifty-two 
horse-power. 

A  speed  of  ten  miles  an  hour  is  readily  obtained.  Mr. 
Traill,  the  Engineer  of  this  road,  told  the  Inventors'  Insti- 
tute last  year  that,  after  repeated  failures,  they  had  at  last 
hit  on  a  thoroughly  trustworthy  plan  for  getting  electrici- 
ty from  the  conductor.  This  was  by  means  of  a  steel  spring 
in  the  form  of  a  carriage  spring.  Two  concave  steel  springs 
were  fastened  at  the  top  and  rubbed  along  the  bottom. 
His  cars  had  then  successfully  traveled  over  30,000  miles 
with  100.000  passengers.  The  cost  of  electricity  generated 
by  water  power  a  mile  distant  was  one-quarter  that  of 
steam  used  on  the  same  railroad.  • 

It  is  said  that  the  construction  of  this  road  cost  $225,- 
000;  that  it  is  paying  a  12  per  cent,  dividend,  and  that  the 
working  expenses  are  five  cents  per  train  mile.  An  exten- 
sion of  six  miles  is  contemplated. — Lake,  in  EUctric 
Railways.  :'  '"  .  •  '  .  ':  ■  - 
'■ • "■    .,'   ..■    ■ 

A  New  Cable  System. 


The  Railway  Reporter  says :  "  Charles  W.  Rasmusen,  of 
Chicago,  who  has  just  been  sent  to  an  insane  asylum  after 
a  long  spell  of  sickness  from  typhoid  fever,  is  the  inventor 
of  a  cable  system  for  street-railways,  which,  although  it 
has  not  been  practically  tested,  it  is  said,  is  radically 
different  from  the  one  in  use  in  this  city,  or  anywhere 
else,  and  can  be  constructed  at  a  minimum  of  cost.  The 
Rasmusen  system  may  be  thus  briefly  summarized  : 

"  Any  existing  track  is  available  throughout,  no  change 
being  necessary.  No  interference  with  public  traffic,  and 
no  loss  of  revenue  is  caused  during  construction,  the  chan- 
nel for  the  travel  of  the  cable  consisting  merely  of  a  tube 
six  by  nine  inches,  which  can  be  laid  at  the  rate  of  one 
mile  per  day,  and  consists  of  three  sections  of  rolled  iron 
plate  spiked  to  the  cross-ties.  The  city  sewer,  gas  or 
water  pipes  are  in  no  instance  displaced,  and  only  one 
man-hole  for  each  300  feet  of  double  track  is  necessary. 
No  extra  cars  or  grip-cars  are  required,  the  ordinary 
street-car  being  available,  either  closed  or  open,  as  the 
season  may  require.  The  operator  stands  on  the  front 
platform,  having  the  entire  roadway  ahead  in  view,  ena- 
bling him  to  see  passengers  and  avoid  accidents.  One 
hand-wheel  operates  both  grip  and  brake.    At  the  same 
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turn  of  the  hand-wheel  the  cable  is  released  and  the  brake 
on  the  car- wheels  applied,  or  Ttce  versa.  The  cable  is 
always  in  direct  line ;  there  is  no  downward  strain  on 
the  car.  but  it  runs  as  easily  as  a  horse-car,  while  the 
grip  in  the  present  system  must,  in  order  to  pass  the 
stationary  pulleys,  lift  the  cable  nine  inches  above  its 
direct  line  of  travel,  causing  a  downward  strain,  which 
causes  the  car  to  run  heavily  and  pound  on  the  rail- 
joints.  No  extra  supervision  or  care  is  necessary  to  con- 
nect the  car  with  the  cable  at  starting  points  or  sections, 
and  it  is  impossible  to  miss  the  connection.  Any  man 
who  can  turn  an  ordinary  hand-wheel  is  sufficiently  skilled 
t6  run  the  cars.  As  the  cable  is  not  gripped  it  will  not 
get  stranded,  besides  which,  the  trucks  being  clamped 
firmly  to  the  cable  every  sixteen  feet  add  considerably  to 
its  stability.  No  stationary  pulleys  are  used,  but  in  their 
stead  a  two-wheeled  truck  is  clamped  direct  to  the  cable 
and  travels  with  it.  The  highest  estimated  cost  of  con- 
struction is  $[4,000  per  mile.  The  nature  of  the  surface 
does  not  change  the  cost.  The  cost  of  construction  of 
the  present  system  in  Chicago  is  reported  by  the  presi- 
dent to  have  been  $105,000  per  mile  of  single  track." 


Snow  in  London. 


According  to  a  late  issue  of  the  Street  Raikvay 
Journal,  the  Londoners  who  go  to  pieces  badly  on  a  fall 
of  five  or  six  inches  of  snow,  arc  very  much  pleased  with 
the  working  of  the  cable  road  they  have  ;  it  was  about  the 
only  mode  of  locomotion,  except  the  underground,  that 
was  not  interrupted  during  their  late  storm. 

Iron  asserts  that  they  ran  without  difficulty  and  that 
the  superintendent  wished  tor  more  snow  so  that  he  could 
show  what  he  could  do,  and  that  on  Highgate  Hill,  grade 
I  in  II,  where  teams  of  six  horses  could  not  pull  four  tons, 
the  vehicles  were  attached  to  the  cable  cars  and  were 
drawn  up  without  difficulty. 

This  is  in  effect  the  same  experience  had  last  winter  in 
Chicago,  until  the  shaft  of  their  winding  engine  broke 
down.  In  spite  of  the  intense  cold,  and  drifts,  said  to 
have  been  six  feet  deep,  the  cable  pulled  the  cars  steadily 
through,  until  the  four  24  x  48-inch  cylinders  twisted  off 
the  shaft  of  their  winding-drums.  This  year  they  have 
added  two  30  x  60-inch  cylinders  and  strengthened  their 
shaft,  proposing  to  pull  their  cars  through  anything  that 
any  blizzard  may  bring. 

The  difficulty  experienced  by  street-railways  with  a 
heavy  snow  storm,  and  the  continual  fight  existing  at  all 
times  regarding  the  use  of  salt,  renders  any  suggestion  for 
the  lessening  of  the  trouble,  of  interest.  In  Vienna,  which 
although  far  from  being  a  model  of  cleanliness,  there  is  a 
system  in  use  for  the  removal  of  snow  that  is  worth  copy- 
ing, as  the  rapidity  with  which  the  work  is  accomplished 
is  truly  remarkable. 


An  Electric  Motor. 


A  DECIDED  departure  from  the  practice  hitherto  fol- 
lowed in  the  construction  of  electric  machines  for  work- 
ing tramways  has  recently  been  introduced  in  an  electric 
locomotive  on  the  London  (England)  North  Metropolitan 
Tramway,  by  a  Mr.  Elieson.  The  London  Times  refers  to 
this  new  device  as  follows:  "  Instead  of  the  electric  motor 


being  a  fixture,  and  having  motion  transmitted  from  it 
through  belt  gearing  to  the  wheels  of  the  car,  the  motor 
itself  revolves,  the  motion  being  transmitted  through 
bevel  gearing.  The  system  is  the  invention  of  Mr.  Elie- 
son, and  the  locomotive  has  been  built  by  the  Electric 
Locomotive  and  Power  Company,  of  London.  The  loco- 
motive is  similar  in  appearance  to  a  short  tram-car,  and 
carries  a  secondary  battery,  consisting  of  fifty  cells.  This 
battery  is  connected  up  with  the  electric  motor,  the  mo- 
tion shaft  of  which  projects  horizontally  about  two  feet, 
and  carries  at  its  end  a  spur-wheel,  which  gears  into  a 
fixed  circular  rack.  Thus  when  the  motor  is  started  it  is, 
by  means  of  this  gearing,  rotated.  A  vertical  shaft  is 
attached  to  the  under  side  of  the  motor,  carrying  at  its 
lower  end  a  bevel  wheel  which  gears  into  one  or  other  of 
two  similar  wheels  on  the  driving-axle  of  the  engine. 
The  mitre  gearing  is  fitted  with  a  friction-clutch,  by 
means  of  which  the  locomotive  can  be  run  either  back- 
ward or  forward.  The  fifty  cells  are  equal  to  280  amperes, 
and  as  the  average  consumption  is  stated  to  be  forty-five 
amperes  per  hour,  it  follows  that  there  is  a  good  six  hours' 
supply  of  power  carried.  The  machinery  is  so  arranged 
that  a  speed  of  eight  miles  an  hour  cannot  be  exceeded. 
l»oth  the  locomotive  and  the  tram-car  can  be  electrically 
lighted  at  night  from  the  battery  by  means  of  glow  lamps. 
We  recently  inspected  the  working  of  this  locomotive  at 
the  tramway  company's  depot  at  Stratford,  which  was 
satisfactory  in  the  limited  space  at  command.  It  was 
started,  stopped  and  reversed  very  readily.  The  machinery 
is  of  a  simple  character,  and  can  be  adapted  to  the  tram- 
car  itself  in  new  stock.  The  electric  locomotive  company 
are  building  a  more  powerf  jI  engine,  in  order  to  demon- 
strate the  application  of  the  system  on  railway  lines." — 
Street- Railway  'Journal. 


Glanders  and  Farcy. 


According  to  the  Scientific  American  the  Tennessee 
State  Board  of  Health  in  its  bulletin  for  March,  commends 
the  health  officer  of  Nashville  for  his  prompt  destruction 
of  three  animals  affected  with  glanders. 

The  board  calls  the  attention  of  other  local  authorities 
to  the  importance  of  the  immediate  destruction  of  all 
animals  affected  with  the  disease.  Glanders  and  farcy  are 
two  names  denoting  really  one  disease,  due  to  the  same 
specific  poison.  It  is  called  glanders  when  the  air  pass- 
ages are  affected,  and  farcy  when  the  skin,  areolar  tissue, 
lymphatics  and  glands  are  most  prominently  involved. 
Damp,  ill-ventilated,  narrow,  and  ill-built  stables,  insuffi- 
cient or  unwholesome  food,  and  excessive  fatigue  are  the 
principal  predisposing  causes  to  the  development  and 
propagation  of  the  disea.se.  It  invariably  terminates  in 
death,  whether  it  appears  in  the  acute  or  chronic  form. 
Its  communicability  from  one  horse  to  another,  from  the 
horse  to  man,  and  from  man  to  man,  is  now  no  longer 
questioned  ;  hence  health  otficers  should  act  with  great 
promptness  in  every  case,  rigidly  enforcing  isolation  in 
regard  to  all  "  suspects"  and  extermination  of  all  animals 
known  to  be  affected.  ..      ■  I..;.- 

The  German  law  directs  that  any  horse  which  has  been 
even  in  contact  with  a  glandered  animal  shall  be  immedi- 
ately killed.  This  is  wise.  When  the  horse  is  killed,  it 
should  at  once  be  buried  deep  in  plenty  of  lime,  and  its 
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former  habitation  thoroughly  disinfected,  first  with  sul- 
phurous acid  fumes,  followed  by  prolonged  free  ventila- 
tion. All  tainted  food,  bedding,  etc.,  should  be  speedily 
burned. 


The  Berlin  City  Elevated  Railroad. 


The  Berlin  City  Railroad  (elevated)  has  been  in  opera- 
tion four  years,  crossing  the  city  from  east  to  west  and 
being  a  thoroughfare  for  through  and  suburban  trains  as 
well  as  for  puoefy  city  traffic.  The  purely  city  trains  are 
280  daily ;  the  suburban  74,  and  the  others  90,  so  that  444 
trains  are  dispatched  daily.  It  is  a  four-track  road  on  a 
solid  masonry  viaduct.  On  summer  Sundays  72  extra 
trains  are  sometimes  run,  and  as  many  as  562  have  been 
dispatched  in  one  day.  (There  have  been  more  than  800 
regularly  on  a  double-track  line  of  the  New  York  Ele- 
vated.) The  number  of  passengers  on  the  Berlin  road  was 
8,396,460  the  first  year,  and  14,256,490  in  1884-85.  The 
four  New  York  elevated  roads  carried  103,354,729,  and  of 
these  48,399,496  were  carried  by  the  Third  Avenue  line, 
which  is  about  8>^  miles  long.  From  400  to  500  employes 
are  engaged  on  the  Berlin  road  and  54  locomotives  are 
constantly  in  service. 


Obligatory  Arbitration. 


The  principle  and  the  method  of  voluntary  arbitration 
are  best  suited  to  our  country,  but  it  is  going  beyond  the 
record  to  assert,  as  a  contemporary  does,  that  "  compul- 
sory arbitration  is  an  absurdity — there  is  no  such  thing." 
The  French  arbitration  laws,  as  we  have  heretofore  shown, 
have  been  in  operation  since  the  time  of  Napoleon.  Under 
them  arbitration  is  compulsory,  on  the  application  of  either 
party  to  a  dispute,  and  the  decisions  of  the  boards  or 
courts  organized  for  this  purpose  have  the  same  force  as 
those  of  courts  of  law.  They  are  constituted  by  the 
authority  of  the  Minister  of  Commerce,  through  the 
chambers  of  commerce,  which  are  established  at  important 
trade  or  manufacturing  centers,  says  a  recent  writer  on 
this  subject,  and  are  composed  of  "  an  equal  number  of 
employers  and  workingmen  members,  each  class  electing 
its  own  representative,  with  a  president  and  vice-presi- 
dent named  by  the  government."  The  authority  of  these 
boards  extends  to  every  question  that  can  arise  in  the 
workshop,  with  one  exception — the  future  rate  of  wages  ; 
and  "even  this  can  be  done  by  mutual  agreement."  More 
than  90  per  cent,  of  the  cases  brought  before  them  are 
settled  by  agreement.  Forty  years  ago,  according  to  an- 
other writer,  there  were  sixty-nine  councils  called  into 
existence  in  one  year,  which  had  nearly  20,000  cases  before 
them,  and  in  only  529  cases  was  it  necessary  to  have  formal 
judgment,  the  others  being  settled  by  "conciliation."  Of 
the  cases  brought  before  the  councils  in  1878,  21,368  were 
relative  to  wages,  4,733  to  dismissals,  and  1,795  to  ap- 
prentices. In  1883,  a  year  of  unusual  disturbances,  the 
great  number  of  263,000  cases  were  considered  by  these 
tribunals,  "and  with  very  few  exceptions,  satisfactorily  ad- 
justed by  them,  thereby  avoiding  an  untold  number  of 
possible  strikes  and  lockouts."  As  suggested  by  Mr. 
Carnegie  (or  this  country,  pending  arbitration,  work  and 
wages  go  on,  the  award  taking  effect  from  the  time  the 
inquiry  begins.    The  councils,  it  is  added,  are  usually  pre- 


sided over  by  "  lay  judges,"  tradesmen,  manufacturers  or 
merchants,  aided  by  clerks  experienced  in  these  hearings. 
In  troubles  relating  to  railways,  either  horse  or  steam,  or 
to  other  enterprises  involving  the  needs  and  convenience 
of  the  public,  a  little  compulsion  toward  a  settlement  may 
yet  be  found  necessary  in  this  country. — Boston  Herald. 


The  Suburban  Rapid  Transit  Railroad. 


New  York  is  opening  another  avenue  to  success  in 
rapid  transit  in  the  Second  Avenue  Elevated  Railway. 
With  the  title  of  the  Suburban  Rapid  Transit  Railroad,  it 
runs  away  across  the  Harlem  River  to  a  thickly  settled 
region,  upon  a  new  bridge,  an  airy  iron  way  towering  high 
above  the  earth,  and  gradually  diminishing  brick  piers. 
It  is  safe  and  swift,  and  has  reached  134th  street  now.  In 
less  than  a  month  it  will  be  at  143d  street. 


STREET-RAILWAY   NEWS. 


ALABAMA;.;     ■^'./:.   "■    ; 

The  Capitol  City  Street-Railroad  Company,  of  Mont- 
gomery, is  so  satisfied  with  the  working  of  one  of  its  lines 
by  electricity  after  a  month's  trial,  that  it  has  contracted 
with  the  Van  De  Poele  Electric  Manufacturing  Company, 
of  Chicago,  to  equip  all  the  lines.  This  will  be  the  first 
city  in  the  States  to  have  all  its  street-cars  run  by  elec- 
tricity. ".-    --:        ..  r..'-V;  ■;;:;.•■■..  -;.;   ■■;■'■_...//•:,   ■•>■ 

The  Elyton  Land  Company's  Boulevard  street-railway 
has  recently  been  opened.  The  line  runs  through  the 
Highlands,  connecting  the  town  with  that  suburb  and 
Lakeview  Park.  The  line  is  to  be  worked  by  dummy 
engines.      ■  .'        "    '   ■  -      ' 

At  Birmingham  a  street-railway  company  is  to  be  char- 
tered by  J.  C.  Westbrook  and  others.     . 

The  Palatka  Street-Railroad  Company  has  been  incor- 
porated.      .;:  ■  .'.^  ..:-.;■  ;•;.  ' 

GEORGIA.      V 

The  Macon  Street-Railway  is  to  be  double-tracked  as 
far  as  possible,  and  a  large  number  of  switches  are  to  be 
put  in  to  do  away  with  the  present  delays. 

The  Metropolitan  Street-Railroad  Company,  of  Atlan- 
ta, has  commenced  giving  concerts  at  Grant  Park,  to 
which  place  its  cars  run.        .^        .:         "  . 

-^   :;      ILLINOIS.:^       '■:-'  '^   ".v-         ■"    '^  •■■ 

The  Chicago  Passenger  Railroad  Company  has  com- 
pleted its  extension  east  to  Wabash  avenue,  and  will  soon 
be  completed  west  to  Michigan  avenue. 

The  West  Side  Street-Railroad  Company,  of  Chicago, 
has  nearly  completed  its  West  Division  street  line. 

The  North  Chicago  Street- Railroad  Company's  system 
is  to  be  converted  to  a  cable  line.  The  road  was  pur- 
chased recently  by  Mr.  Charles  Yerkes  and  others,  of 
Philadelphia.  .j-v      %.■:.'':  '; 

The  Chicago  Electric  Elevated  Railroad  Company  has 
been  incorporated  to  build  a  line  from  the  center  of  the 
town  to  Hyde  Park,  Union  Stock  Yards,  Riverside, 
Brighton  Park,  Evanston,  etc.    Capital,  $5,000,000. 

The  Ottawa  Street- Railroad  Company  has  been  incor- 
porated by  Frederick  A.  Sherwood  and  others.  Capita) 
stock,  $30,000.  .    ;-        -     -  . 
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INDIANA. 

At  Logansport  the  street-railway  company  has  peti- 
tioned the  council  for  the  exclusive  power  to  use  elec- 
tricity or  hot-air  as  tractive  power.  The  company  intends 
to  do  away  with  mules. 

MASSACHUSETTS. 

At  Boston  the  Meigs  elevated  line  has  been  successfully 
tried  before  a  legislative  committee  ;  the  train  passing  the 
sharpest  curve  and  the  heavy  grade  of  345  feet  to  the 
mile  with  perfect  ease. 

At  Gloucester  the  car-stables  are  nearly  completed  and 
cars  are  running  between  Eastern  Point  and  the  depot. 

The  Natick  and  Cochituate  Street- Rail  road  Company 
has  elected  the  following  directors  at  its  first  annual 
meeting :  Harrison  Harwood,  William  H.  Bent,  George 
S.  Trowbridge,  O.  A.  Felch,  Frank  H.  Hayes,  George  F. 
Keep,  and  John  O.  Wilson. 

The  Naumkeag  Street-Railroad  Company  has  opened 
its  branch  to  Wenham. 

At  New  Marlboro  the  Konkapot  Railroad  Company  is 
to  be  incorporated.  Capital  not  to  be  less  than  $50,000, 
nor  more  than  $150,000. 

The  proposed  street-railway  between  Adams  and  North 
Adams  has  been  abandoned. 

MICHIGAN. 

The  Battle  Creek  Street-Railroad  Company  has  been 
incorporated  by  H.  H.  Brown,  Lucius  Clark,  South  Bend, 
Ind.,  and  H.  C.  Miller,  Chicago.    Capital,  $35,000. 

At  Detroit  a  company  has  been  organized  to  build  a 
street-railway  from  the  end  of  the  Congress  street  line  to 
the  suburban  town  of  Springwells.  The  line  is  to  be 
worked  by  electric  motors. 

MISSOURI. 

The  Kansas  City  Cable  Railroad  Company  has  elected 
.  the  following   officials:    President,   W.   J.    Smith;    Vice- 
President,    P.    A.    Chase,   of    Boston  ;    Secretary,   W.   H 
Lucas;  Chief  Engineer,  Clift.  Wise. 

At  St.  Louis  the  Mallinckrodt  brake  is  being  experi- 
mented with  on  the  Fifth  street  line.  The  driver  can 
stop  gently  on  ordinary  occasions,  but  upon  emergency 
can  stop  the  car  in  from  three  to  six  feet. 

J'  NEBRASKA, 

The  Omaha  Tramway  Company  has  decided  to  build 
two  miles  of  line  at  once  and  to  erect  a  building  for  the 
plant. 

NEW    HAMPSHIRE. 

At  East  Manchester  the  street-railway  is  to  be  extended 
along  Hall  and  Park  streets  to  Massabesic  street. 

At  Nashua  the  street-railway  company  has  held  its  first 
annual  meeting  and  reelected  the  same  board.  The  cost 
of  construction  has  been  $16,350.  The  tracks  are  now 
laid  to  the  railway  depot. 

NEW  JERSEY. 

The  cars  will  be  run  as  usual  on  the  Beach  Point  Rail- 
road, the  difficulties  which  threatened  the  road  having 
been  disposed  of. 

NEW    YORK. 

The  Arcade  Railway  Bill  has  received  the  Governor's 
signature.  There  are  to  be  four  standard-gauge  tracks, 
and  the  cost  is  estimated  at  $40,000,000 ;  the  road  is  to  be 


completed  in  five  years.  Electricity  will  be  the  motive- 
power. 

The  Broadway  Railroad  Company's  charter  has  been 
canceled.  The  president  of  the  company  has  resigned 
and  Mr.  O'Brien  has  been  appointed  receiver,  but  the 
directors  refuse  to  recognize  his  authority  ;  he  ha='  not 
ordered  the  taking  off  of  the  cars,  out  of  regard  for  the 
public  convenience.  Interesting  legal  operations  are 
pending. 

The  Suburban  Rapid  Transit  Company  has  opened  for 
traffic  the  first  mile  of  its  road,  including  the  new  Second 
avenue  bridge. 

The  Tenth  avenue  cable  cars  are  expected  to  be  run- 
ning to  Eighth  avenue  soon,  avoiding  the  present  change 
from  horse  to  cable  traction  at  Tenth  avenue. 

The  Atlantic  Avenue  Railroad  Company,  Brooklyn,  has 
been  authorized  to  purchase  the  Prospect  Park  and  Coney 
Island  Railroad. 

The  East  New  York,  Bay  Side  and  Ozone  Park  Railroad 
Company  is  about  to  lay  its  tracks  in  New  Lots,  L.  I. 

A  street-railway  is  to  be  built  between  Valatie  and 
Niverville.  For  particulars,  inquire  of  L.  Sniffen,  of 
Valatie. 

OHIO. 

At  Cincinnati  work  has  been  commenced  on  the  cable 
road  trench  at  Fountain  square.  Work  is  progressing  at 
the  Walnut  Hills  end  of  the  line. 

PENNSYLVANIA. 

The  Germantown  Passenger  Railroad  Company  stock- 
holders are  dissatisfied  with  the  management  of  that  cor- 
poration by  the  People's  Company,  and  propose  to  contest 
for  control  of  the  board  at  the  annual  meeting.  A  com- 
promise may,  however,  be  effected.  -  •  T     ' 

The  Scranton  Suburban  Railroad  Company  has  been 
incorporated.  •     \ 

WISCONSIN. 

At  Eau  Claire  the  street-railway  is  to  be  extended,  one 
extension  is  to  be  in  the  sixth  ward  on  account  of  the 
rapid  settlement  of  that  district. 

At  Neenah  work  on  the  street-railway  has  been  delayed 
by  the  keeping  of  the  rails  at  Bay  View,  owing  to  the 
strike.  It  is  not  yet  decided  whether  the  line  will  be 
worked  by  electricity  or  horses.        - 

CANADA. 

The  Montreal  City  Passenger  Railway  Bill  has  been 
passed,  including  power  to  erect  an  elevated  road. 

At  Toronto  the  street-railway  strikers  have  started  stage 
lines.     On  May  25th  the  mob  wrecked  40  cars. 

FOREIGN. 

The  city  of  Glasgow  (Scotland)  owns  fourteen  miles  of 
street-railway,  which  bring  an  annual  rental  of  $76,000. 
The  fare  is  two  cents  per  mile,  with  reduced  rates  morn- 
ing and  evening  when  the  working  people  travel.  The 
original  purpose  of  the  system  was  to  enable  workingmen 
to  reside  in  the  suburbs.  ••,  .[ 

At  Singapore  (Straits  Settlements)  the  surface  railway 
from  Tanjong  Pagar  to  Elgin  bridge  was  opened  by  the 
Governor  on  April  21st.  The  line  is  worked  by  steam  and 
there  are  20  engines  by  Kitson  &  Co.,  Leeds,  Eng.,  and  20 
cars  by  the  Saltley  Car  and  Wagon  Company,  Birming- 
ham, Eng. 
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Jlrb  InbFnlions. 


Unan^^st's  Railway  Alarm-Signal. 


Henry  S.  Unangst,  of  Phillipsburgh,  N.  J.,  is  the  in- 
ventor of  a  new  and  improved  form  of  railway  alarm- 
signal,  the  construction  and  operation  of  which  is  herewith 
illustrated  and  described.  The  invention  relates  to  an 
improvement  in  railway  alarm-signals  for  low  overhead- 
bridges,  designed  to  give  an  alarm  to  brakemen  on  top  of 
freight-cars  before  approaching  a  low  bridge  ;  and  it  con- 
sists in  the  peculiar  construction  and  combination  of  parts 
hereinafter  shown  and  set  forth. 

In  the  accompanying  cuts,  Fig.  i  is  an  elevation  view 
of  a  railway-signal  embodying  the  invention ;  Fig.  2  is  a 
perspective  view  of  the  same,  and  Fig.  3  is  a  horizontal 
section  on  the  line  x  x  ol  Fig.  2. 

A  represents  a  vertical  post  of  suitable  height,  which  is 
located  on  one  side  of  the  railway-track,  and  is  provided 
near  its  lower  end  with  a  bracket  or  bearing  B,  in  which 
is  journaled  one  end  of  a  horizontal  shaft  C.     The  other 


Fig.  I. 


UN  Angst's  RAILWAY  alarm-signal. 

end  of  the  said  shaft  is  journaled  in  a  transverse  opening, 
which  is  made  in  the  web  of  one  of  the  railway-rails,  and 
the  said  shaft  carries  a  tappet-arm  C,  which  bears  against 
the  outer  side  of  the  track,  and  also  a  lever-arm  D.  To 
the  outer  end  of  the  tappet-arm  is  journaled  an  anti-fric- 
tion roller  E,  the  upper  edge  of  which  extends  normally 
a  slight  distance  above  the  upper  side  of  the  rail.  The 
lever-arm  D,  is  provided  with  a  series  of  transverse  open- 
ings d.  A  stop  F,  is  secured  to  the  inner  side  of  the  post 
A,  near  the  lower  end  thereof,  and  limits  the  upward 
movement  of  the  lever-arm  D.  To  the  upper  end  of  the 
post  A,  is  secured  a  flat  spring  or  arm  G,  which  is  bent  in 
the  form  shown  in  Fig.  2,  and  has  a  bell  H,  secured  to  its 
free  upper  end.  The  clapper  of  this  bell  moves  in  guides 
h,  which  prevents  rotary  movement  of  the  clapper,  and 
insures  its  striking  against  the  side  of  the  bell  and  sound- 
ing an  alarm.  An  arm  I,  is  secured  to  the  spring  G,  at  a 
point  above  the  upper  end  of  the  post,  and  to  the  outer  end 
of  the  said  arm  is  pivoted  a  link  K.    The  lower  end  of  this 


link  is  connected  to  a  vertically-movable  rod  L,  the  lower 
end  of  which  rod  is  attached  to  the  lever-arm  D,  by  means  of 
a  transverse  pin  or  bolt  M,  which  passes  through  the  lower 
end  of  the  rod  L,  and  through  either  of  the  series  of  of)en- 
ings  d.  The  rod  L,  is  guided  by  a  keeper  N,  which  is 
secured  on  the  inner  side  of  the  post,  and  the  said  rod  is 
provided  at  its  upper  end  with  an  extensile  coiled  spring 
O,  which  bears  between  the  keeper  and  a  shoulder  formed 
on  the  rod.  The  function  of  this  spring  is  to  keep  the 
lever-arm  and  tappet-arm  normally  raised  in  the  position 
shown  in  solid  lines  in  the  cuts. 


unangst's  railway  alarm-signal. 


This  signal  is  erected  at  some  distance  from  a  low  over- 
head-bridge or  other  dangerous  obstruction,  and  when  a 
train  approaches,  its  wheels,  by  passing  over  the  friction- 
roller  at  the  outer  end  of  the  tappet-arm,  causes  the  said 
arm  to  be  depressed,  and  thereby  sounds  the  bell.  As  each 
wheel  passes  over  the  friction-roller  the  tappet-arm  and 
lever-arms  are  raised  by  the  resilience  of  the  spring  O. 
By  adjusting  the  bolt  M,  in  or  out  on  the  lever-arm  the 
stroke  of  the  bell  may  be  regulated.  The  clapper  of  the 
bell  may  be  preferably  hung  on  a  pivot,  in  place  of  by  the 
two  interlocking  eyes  as  shown  in  Fig.  2,  which  gives 
better  results.  .■,,..-  -v    .      v 

It  is  claimed  by  the  inventor  that  a  railway-signal  thus 
constructed,  is  automatic,  simple,  economical  and  thor- 
oughly reliable,  and  perfectly  answers  the  purposes  for 
which  it  is  required. 


McNally's  Wrench. 


Austin  McNally,  of  Cascade,  Iowa,  is  the  inventor 
of  a  new  and  improved  form  of  wrench,  which  is  herewith 
illustrated  and  described.  This  invention  relates  to  im- 
provements in  nut-wrenches ;  and  it  consists  in  the  details 
of  construction  and  novel  combination  of  parts  fully  set 
forth  and  shown  below. 

In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  a  wrench  constructed  in  accordance  with  the  invention ; 
Fig.  2  is  a  side  view  of  the  same,  partly  in  section  ;  Fig.  3 
is  a  perspective  detail  view  of  the  pivoted  and  sliding- 
jaws. 

The  stock  A,  is  of  the  usual  form  in  cross-section,  and 
is  provided  with  a  handle  B,  and  ferrule  C,  at  the  junction 
of  the  handle  and  stock.  The  jaw  D,  has  an  opening  d, 
formed  longitudinally  therethrough  for  the  reception  of 
the  head  of  the  stock,  which  is  secured  therein  by  a  pivot 
d'.  The  opening  is  of  sufficient  size  to  permit  of  a  slight 
vibratory  motion  of  the  jaw,  for  the  purpose  presently  set 
forth.  Wings  D',  extend  from  the  jaw  D,  on  each  side  of 
the  stock  and  terminate  close  to  the  ferrule.  These  wings 
are  slightly  wider  than  the  stock  and  are  of  a  uniform 
width  throughout  their  length.  A  clip  E,  uniting  the 
lower  ends  of  the  wings,  is  provided  with  a  socket  E',  on 
one  side  and  a  cam-lever  F,  on  the  other  or  opposite  side, 
which  lever  is  pivoted  between  the  ends  of  the  clip,  and 
of  a  width  to  bear  on  the  upper  side  of  the  stock. 
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The  sliding-jaw  G,  is  held  in  place  on  the  wings  of  the 
pivoted  jaw  by  hooks  H.  This  jaw  has  a  movement  to 
and  from  the  jaw  D,  on  the  wings  D',  which  form  guides, 
and  a  second  movement  to  and  from  the  stock  as  the  jaw  D, 
is  vibrated  about  its  pivot.  The  jaw  G,  has  an  extension 
G',  which  rests  on  the  edges  of  the  wings.  Teeth  ^,  on 
the  face  of  the  extension  G',  adjacent  the  stock,  are 
adapted  to  engage  a  tooth  or  teeth  a,  on  the  under  side 
of  the  stock,  thereby  preventing  the  further  movement  of 
the  sliding-jaw  during  the  contacting  of  the  teeth  on  the 
two  parts. 

The  cam-lever,  when  thrown  in  the  position  shown  by 
full  lines,  Figs,  i  and  2,  draws  the  jaw  G,  into  closer  rela- 
tionship with  the  stock,  thereby  causing  an  engagement 
of  the  teeth  on  the  jaw  and  stock,  as  will  be  readily  under- 
stood. The  lever,  when  thrown  in  a  position  parallel 
with  the  stock,  permits  the  moving  of  the  jaw  D,  on  its 


Fig.  2. 


MCNALLY  S   WREN'CH. 


pivotal  connection  with  the  head  of  the  stock  and  leaves 
the  jaw  G,  free  to  be  moved  to  and  from  the  jaw  D,  as  de- 
sired. The  jaw  G,  and  its  shank  have  a  longitudinal  bore 
^'.formed  therein,  and  a  coil-spring  I,  seated  in  said  bore, 
extends  to  and  finds  a  seat  for  its  protruding  end  in  the 
socket  E'.  A  bolt  J,  having  its  head  resting  in  said 
socket,  passes  through  the  spring  and  projects  part  way 
on  to  the  bore  ^',  of  the  jaw  G,  when  the  latter  is  closed, 
as  shown  more  clearly  in  Fig.  2.  The  spring  rests  on  the 
head  of  the  bolt  and  prevents  the  latter  from  becoming 
displaced. 

The  spring  always  exerts  a  force  to  keep  the  jaws  closed  ; 
hence  when  the  jaw  G,  is  disengaged  from  the  stock  by 
the  cam-lever  said  spring  will  carry  the  jaw  up  against  the 
jaw  D.  The  cam-lever,  when  it  occupies  a  position  at 
nearly  right  angles  to  the  stock,  locks  the  jaw  in  place, 
and  to  prevent  the  lever  from  turning  too  far  wings  /, 


projecting  beyond  the  ends  of  the  clip  E,  engage  the  sides 
of  the  same,  which  form  a  stop  to  limit  its  further  move- 
ment. In  practice  the  device  may  be  used  as  a  self-ad- 
justing ratchet-wrench  by  throwing  the  lever  in  the  posi- 
tion indicated  by  dotted  lines.  Fig.  2,  and  full  lines.  Fig.  3. 
or  by  dispensing  with  it  altogether.  In  this  case  the  jaw 
D,  is  free  to  vibrate  on  its  pivotal  connection  with  the 
stock,  thereby  engaging  and  disengaging  the  locking-teeth 
between  the  longitudinal  moving  jaw  G,  and  the  stock  A. 
When  thus  disengaged  the  spring  I,  forces  the  jaw  G,  up 
close  to  the  jaw  D.     -  A;  •  T  , 

The  above  conditions  being  borne  in  mind,  the  follow- 
ing operation  will  be  readily  understood.    The  wrench 


Fig.  3- 

MCNALLV'S    WRENCH. 

being  adjusted  to  any  desired  nut,  a  backward  movement 
of  the  handle  will  disengage  the  interlocking  teeth  be- 
tween the  jaw  G,  and  the  stock,  and  a  continued  back- 
ward movement  will  cause  the  jaws  to  separate  and  ride 
the  edges  of  the  nut,  which,  having  been  passed  over  the 
sprmg  I,  will  cause  the  jaw  G,  to  advance  and  come  close 
against  the  sides  of  the  nut,  the  handle  being  now  moved 
forward  or  in  a  reverse  direction,  the  teeth  between  the 
jaw  G,  and  stock  will  interlock  and  cause  the  nut  to  follow 
its  movement. 

It  is  claimed  for  this  form  of  wrench  that  it  is  simple, 
durable,  and  economical  in  construction,  and  while  of 
great  power  is  readily  and  quickly  adjusted  to  any  nut 
within  its  gauge,  giving  a  sure  and  powerful  grip,  without 
risk  of  slipping.  1 

All  inquiries  and  communications  should  be  addressed 
to  James  A.  Hayes,  of  Cascade,  Iowa,  to  whom  a  one-half 
interest  in  the  device  has  been  assigned. 


Shank's  Car-Coupling. 


John  Shank,  of  Las  Vegas,  New  Mexico,  is  the  inven- 
tor of  a  new  and  improved  form  of  car-coupling,  which 
is  herewith  illustrated  and  described.  This  invention  re- 
lates to  an  improvement  in  car-couplers,  consisting  of  an 
ordinary  draw-bar  provided  at  its  upper  forward  part  with 
a  pin-box  and  forwardly  a  projecting  piece  so  disposed  as 
to  hold  the  link,  and  within  the  opening  of  the  draw-bar 
a  tongue  having  a  suitable  spring,  so  that  the  link  may  be 
be  held  in  a  horizontal  position  while  in  the  act  of  coup- 
ling, all  of  which  will  now  be  fully  set  forth  in  detail. 

In  the  accompanying  cuts.  Figs,  i  and  2  are  sectional 
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views  of  a  pair  of  car-couplers,  showing  the  improvement 
thereon  ;  and  Fig.  3  a  perspective  view  of  the  same. 

A  represents  an  ordinary  draw-bar  provided  at  its  upper 
forward  part  with  an  upwardly-projecting  pin-box  B,  of 
any  suitable  length. 

Extending  forward  from  the  central  opening  C,  of  the 
pin-box,  to  receive  therein  the  ordinary  coupling-pin  D, 
an  opening  E.  is  provided  immediately  over  the  connec- 
tion of  the  said  pin-box  with  the  upper  face  of  the  draw- 
bar. Within  this  opening  E,  is  provided  a  for  ward  ly-pro- 
jecting  slide  F,  having  its  forward  end  G,  upturned,  forming 


-X 


<^  Fig,  I.  Fig.  2. 

■  .■      ;         ;"■       shank's   CAR-COUPLING.       ;  .      :^-       -      : 

a  lug.  or  a  kind  of  a  bumper.  When  this  slide  F,  is  drawn 
out,  as  shown  in  Fig.  2,  the  pin  D,  rests  upon  its  rearward 
end,  while  immediately  forward  of  the  part  upon  which 
the  said  pin  D,  rests  is  an  opening  H,  so  that  when  the 
said  slide  is  pushed  rearwardly,  as  shown  in  Fig.  i.  the 
pin  D,  will  drop  through  this  said  opening.  Within  the 
usual  opening  I,  of  the  draw-bar  is  provided  an  upwardly- 
projecting  tongue  J,  secured  rearwardly  within  the  said 
opening.  This  tongue  is  provided  with  an  opening  K, 
immediately  beneath  the  pin-box  B,  so  that  the  pin  D, 
may  pass  through,  but  not  interefere  therewith.  The 
forward  end  of  this  tongue  J,  is  upturned,  as  shown  at  L, 
so  that  when  in  use  it  will  rest  within  the  slight  recess  in 


Fig.  3- 
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the  upper  wall  of  the  opening  I.  A  spring  N,  is  placed 
rearwardly  within  the  opening  I,  upon  the  upper  side  of 
the  tongue  J,  so  that  the  normal  position  of  the  spring 
will  be  nearly  horizontal,  with  the  forward  end  pressing 
down  upon  the  one  end  of  the  link  O,  sufficient  to  hold 
this  said  link  nearly  horizontal. 

The  opposite  draw-bar,  as  shown  in  Fig.  2,  has  its 
sliding  piece  F.  upheld  out,  with  the  pin  D,  resting  upon 
its  rear  end.  Then,  as  the  draw-bars  approach  each  other, 
as  soon  as  the  link  O,  enters  the  draw-bar  the  bumper  G, 
of  the  sliding  piece  F,  striking  the  opposite  draw-bar, 
releases  the  pin  D,  when  it  drops  down  into  the  draw-bar 
and  secures  the  link  O,  in  position. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
simple,  strong  and  economical,  and  can  be  readily  attached 
to  any  ordinary  form  of  car ;  while  it  will  couple  either  on 
grades  or  curves.  -:.  ;  ■■        >...;>'  ;  "v-r;  H- 


The  device  is  under  the  sole  control  of  the  inventor,  to 
whom  all  inquiries  and  communications  should  be  ad- 
dressed.      ;;,  "  .:  r  ~   - 


Dickinson's  Rotary-Chair  for  Railway-Carriages. 


Henry  C.  Dickinson,  of  Springfield,  Mass.,  is  the  in- 
ventor of  a  new  and  improved  form  of  rotary-chair  for 
railway-carriages,  which  is  herewith  illustrated  and  de- 
scribed. This  invention  relates  to  improvements  in 
rotating  chairs  for  railway-carriages  and  in  means  for 
operating  the  same ;  the  object  being  to  provide  for  rail- 
way and  other  carriages  an  improved  rotating-chair  and 
means  for  simultaneously  rotating  all  of  the  chairs  on  one 
side  of  a  car,  to  cause  them  to  face  in  opposite  directions. 

In  the  accompanying  cuts.  Fig.  i  is  a  side  elevation 
illustrating  a  portion  of  the  inner  side  and  the  floor  of  a 
railway-car,  and  showing  attached  to  the  latter  a  chair 
and  rotating  mechanism  connected  therewith  embodying 
this  invention,  the  stand  on  which  said  chair  is  supported 
being  shown  in  vertical  section,  and  the  chair-operatir.g 
bar  being  shown  broken  off  at  the  ends;  Fig.  2  is  an 
interior  end  elevation  of  a  portion  of  a  car,  showing  the 
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side  wall  and  the  floor  thereof  in  section,  and  showing  the 
revolving  chair  in  front  elevation,  and  a  portion  of  the 
operating  mechanism  for  rotating  the  latter,  hereinafter 
fully  described ;  Fig.  3  is  a  front  elevation,  partly  in  section, 
of  a  pair  of  seat-frames,  their  stands,  and  mechanism  for 
rotating  said  frames ;  Fig.  4  is  a  perspective  view  of  por- 
tions of  two  of  the  chair-rotating  shafts  and  the  mechan- 
ism by  which  they  are  given  a  reciprocating  rotary  motion ; 
Fig.  5  is  a  plan  view  of  the  top  of  the  seat-frame,  and  Fig. 
6  is  a  plan  view  of  the  top  of  the  chair-stand. 

In  the  cuts,  2  indicates  a  portion  of  the  floor ;  and  3,  of 
the  side  of  a  car ;  and  4  a  part  of  the  end  thereof.  Hollow 
chair-stands  5,  preferably  of  iron,  of  vase  or  other  suitable 
form,  as  shown,  are  secured  to  the  floor  2,  of  the  car,  in 
single  or  double  rows  extending  from  one  end  of  the  car 
to  the  other  on  each  side  of  the  usual  central  passage  be- 
tween the  seats  of  the  car,  according  to  the  number  of 
seats  wanted  between  the  passage  and  the  side  of  the  car. 
When  two  seats  or  chairs  are  arranged  side  by  side,  the 
chair-rotating  mechanism  of  both  is  connected  by  a  single 
shaft  6,  as  shown  in  Fig.  3,  and  where  only  one  chair  is 
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placed  on  each  side  of  the  passage,  said  shaft  terminates 
within  the  stand  of  the  chair.  The  shaft  6,  extends  trans- 
versely through  the  hollow  stand  5,  and  has  suitable  bear- 
ings in  the  latter,  in  which  it  has  a  free  reciprocating 
rotary  motion.  A  crank-arm  7,  is  secured  on  one  end  of 
the  shaft  6,  having  a  pin  in  its  end,  which  engages  in  a 
vertical  slot  in  the  sliding-bar  8,  the  latter  being  hung  on 
a  series  of  roller-supports  9,  on  the  side  of  the  car,  in 
which  it  has  a  reciprocating  movement,  which  is  imparted 
to  it  by  the  lever  10,  which  is  pivoted  on  the  side  of  the 
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car  and  has  a  geared  segment  on  its  lower  end  which 
engages  with  and  rotates  a  pinion  11,  also  pivoted  on  the 
side  of  the  car,  and  said  pinion 'engages  with  a  rack  12, 
on  one  end  of  said  sliding-bar.  A  geared  segment  13,  is 
secured  on  the  shaft  6,  within  each  chair-stand,  as  shown 
in  Figs.  I  and  3.  A  collar  14,  is  secured  on  said  shaft 
within  said  stand  to  retain  the  shaft  in  proper  position. 
The  upper  end  of  the  chair-stand  is  provided  with  a  series 
of  friction  rollers  15,  which  sustain  the  weight  of  the 
chair,  and  on  which  the  latter  rotates.  The  seat-frame 
16,  of  the  chair  is  secured  to  a  metal  frame  17,  as  shown 
in  Fig.  5,  and  a  stud  18,  is  secured  centrally  on  the  latter, 
which  projects  downward  through  the  top  of  the  chair- 
stand,  and  on  said  stud  is  fixed  a  beveled  pinion  19,  which 
engages  with  said  geared  segment  13,  on  shaft  6.  A  cir- 
cular bearing  ring  20,  is  secured  on  the  under  side  of  the 


DICKINSON  S    ROTARY-CHAIR    FOR    RAILWAY-CARRIAGES. 

seat-frame,  over  the  said  friction  rollers  on  the  chair- 
stand,  forming  a  circular  track  for  said  rollers.  The  chair 
mounted  on  said  seat-frame  may  be  of  the  description 
shown  in  Figs.  I  and  2,  or  of  any  other  desirable  form 
which  permits  two  thereof,  when  arranged  side  by  side,  to 
be  rotated  on  the  stands  5,  as  set  forth. 

The  above-described  construction  of  railway-car  chairs 
and  means  for  simultaneously  rotating  them  to  cause 
them  to  face  in  the  direction  of  the  movement  of  the  car 
obviates  the  necessity  of  turning  over  car-seats  one  by 
one  when  the  direction  of  the  movement  of  the  car  is 
changed,  and  provides  convenient  means  for  providing 


one  or  two  revolving  chairs  in  the  place  of  the  usual  long 
seat  in  a  car,  and  for  retaining  said  clairs  in  proper 
position. 

The  operation  of  this  device  is  as  follows  :  When  it  is 
desirable  to  reverse  the  chairs,  the  lever  10,  is  seized  by 
the  operator  and  swung  on  its  pivot,  thereby  rotating  the 
pinion  11,  and  the  latter  engaging  with  the  rack  12,  im- 


Fig.  5.  Fig.  6. 
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parts  a  longitudinal  motion  to  the  slotted  sliding-bar  8, 
which  rocks  the  shaft  6.  and  rotates  the  segment  13, 
thereby  turning  the  chair  on  the  stand  5,  to  bring  it  to 
the  desired  position.  >  I 

It  is  claimed  for  this  device  that  it  is  simple  and  durable 
in  construction,  and  has  the  important  and  novel  advan- 
tage of  enabling  all  the  seats  in  a  car  to  be  reversed  and 
turned  in  the  desired  direction  simultaneously,  and  by 
means  of  a  single  motion ;  while  the  arrangement  adds 
greatly  to  the  car's  attractive  appearance. 


Flindall's  Railroad-Rail  Joint. 


John  Flindall,  of  Morgan  Park.  111.,  is  the  inventor 
of  a  new  and  improved  form  of  railroad-rail  joint,  which 
is  herewith  illustrated  and  described.  The  invention  re- 
'lates  to  railroad-rail  joints;  and  it  consists  in  certain 
peculiarities  of  the  construction  of  the  bolts  and  their 
fastening -nuts,  as  described. 

In  the  accompanying  cuts.  Fig.  i  is  an  end  view  of  the 
joint ;  Fig.  2  is  a  horizontal  section  of  the  same,  and 
Figs.  3,  4  and  5  are  detail  views  of  the  bolt,  nut  and 
wedge. 


flindall's   RAILROAD-RAIL  JOINT. 


rn^j^( 


A  represents  a  railroad-rail  of  the  usual  forn^^^d^d  B  B 
are  the  fish-plates  on  each  side  of  the  joint.  Through 
the  plates  B,  and  the  web  of  the  rail  A,  are  passed  a  series 
of  bolts  or  pins  C,  headed  on  one  end,  as  usual,  but  with- 
out screw-threads.  The  ends  of  these  bolts  are  bent  to  one 
side,  as  at  a,  beyond  the  fish-plate,  and  formed  with  one 
side  flattened,  as  at  a',  and  the  extreme  f>oint  is  continued 
in  a  thin  web  a*,  as  fully  shown  in  Fig.  3,  Upon  the 
shank  of  the  bolt  is  placed  a  nut  or  plate  D,  having  its 
hole  d,  beveled  outward  on  each  side,  as  clearly  shown  in 


^\ 
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FigfS.  2  and  4,  and  a  wedge-key  D',  is  driven  into  this  nut, 
as  represented.  When  the  joint  is  formed,  the  bolts  C, 
are  passed  through  the  rails  and  plates  B,  and  the  nuts 
D,  placed  on  their  bent  or  angular  ends,  this  angular  p>or- 
tion  of  the  bolt  just  fitting  the  bevel  upon  one  side  of  the 
nut.     The  wedge  D',  is  then  slipped  into  the  nut  against 


Fig.  2. 

flindall's  railroad-rail  joint. 

the  flattened  side  of  the  bolt,  and  the  parts  are  tightened 
by  a  blow  ujjon  the  wedge  and  head  of  the  bolt  at  the 
same  time.  The  thin  point  of  the  bolt  is  then  bent  down 
over  the  wedge,  as  at  <?,  and  the  whole  is  secure  against 
any  possible  loosening  by  the  jar  of  passing  trains  or 
other  accident.  When  the  bolt  is  to  be  removed,  the 
point  is  bent  out  and  a  side  blow  on  the  wedge  then 
loosens  the  parts  effectually.     It  is  obvious  that  instead 


,  Fig.  4.  Fig.^, 
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of  a  nut  upon  each  bolt,  a  bar  may  be  used  having  beveled 
holes  for  all  the  bolts,  exactly  as  described. 

It  is  claimed  for  this  form  of  rail-joint  that  it  is  simple,' 
economical  and  reliable,  thoroughly  answering  the  pur- 
poses for  which  it  is  designed,  and  effects  a  large  saving 
in  smoothness  of  joint  and  close  connection. 

The  device  is  controlled  by  the  patentee,  to  whom  all 
inquiries  and  communications  should  be  addressed. 


Moore's  Car-Coupling. 


WILLIAM  Henry  Moore,  of  Elsie,  Mich.,  is  the  inven- 
tor of  a  new  and  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described.  The  invention  re- 
lates to  that  form  of  car-coupling  adapted  to  automatic 
working  under  all  conditions,  combined  with  entire  safety 
to  those  handling  the  device. 

In  the  accompanying  cuts,  Fig.  i  is  a  sectional  plan 
view  of  the  improved  car-coupling  coupled ;  Fig.  2  is  a 
similar  view  uncoupled  ;  Fig.  3  is  a  cross-sectional  view  of 
the  same  on  the  line  .r  .r,  Fig.  2. 

The  draw-head  A,  is  provided  in  its  outer  end  with  the 
opening  B,  through  which  the  link  C,  can  be  passed  into 
the  draw-head,  and  which  leads  into  the  cavity  D,  in  the 


draw-head  in  the  bottom  of  which  cavity  the  recess  E,  is 
formed.  In  the  cavity  D,  the  coupling-hook  F,  is  pivoted 
to  swing  vertically,  the  prong  of  the  said  hook  being  at 
the  front  end  of  the  draw-head.  The  spring  G,  secured 
in  the  draw-head,  rests  on  the  hook  F,  and  presses  the 
same  downward. 

The  shaft  H,  is  journaled  transversely  in  the  draw-head, 
extends  to  the  sides  of  the  car,  and  is  provided  at  the  end 
with  the  handles  I,  and  in  the  recess  E,  the  cam  J,  is 
mounted  on  the  said  shaft,  the  cam  being  below  the  coup- 
ling-hook F.  In  the  bottom  of  the  opening  B,  the  notch 
or  recess  L,  is  formed  for  receiving  the  end  of  the  prong 
of  the  coupling-hook  F.  -  ..  _^ . 
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When  the  cam  J,  is  swung  down,  the  cars  can  be  coup- 
led. The  entering  link  C,  strikes  the  beveled  end  of  the 
coupling-hook  F,  and  swings  the  same  upward  until  the 
inner  end  of  the  said  link  has  passed  the  prong  of  the 
coupling-hook,  when  said  hook  is  forced  down  by  the 
spring  G,  the  prong  of  the  hook  passes  through  the  link, 
and  the  link  is  thus  coupled.  To  uncouple,  the  shaft  H, 
is  turned  in  such  a  manner  as  to  swing  the  cam  J,  upward 
and  cause  it  to  raise  the  coupling-hook  F.     When  the 


]"  /         y  ISIIOOICR  S  CKR-COVVIA'SG. 

draw-head  is  to  be  so  adjusted  that  it  cannot  couple,  the 
cam  J,  is  swung  up  to  hold  the  coupling-hook  raised  and 
prevent  the  spring  from  forcing  it  down.  When  the 
coupling-hook  is  lowered  the  end  of  its  prong  rests  in  the 
recess  or  notch  L,  thus  preventing  the  link  from  sliding 
out  under  the  prong  of  the  hook.      ^ 

It   is  claimed  for  this  form  of  car-coupling  that  it   is 
thoroughly  automatic,  reliable,  simple   and    economical. 
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and  is  readily  attached  to  any  form  of  car.  It  will  work 
equally  well  on  grades  and  curves,  and  is  handled  with 
great  ease.  ■:  -,•..:.:         ;  .    ;  ■  -/■    -j^  ■  ..-.:  ;;.■.'■;• ..  >;;■.: 

The  invention  is  under  the  control  of  the  inventor  and 
Walter  Scott  Moore,  also  of  Elsie,  Mich.,  to  whom  an  in- 
terast  in  the  device  has  been  assigned. 


[■•■■'.  --.i-r-x-:  ■ 
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Holland's  Road-Bed  or  Rail-Support  for  Railways. 


Robert  M.  Holland,  of  Philadelphia,  Pa.,  is  the  in- 
ventor of  a  new  and  improved  form  of  road-bed  or  rail- 
support  for  railways,  which  is  herewith  illustrated  and  de- 
scribed. The  object  of  this  invention  is  to  provide  suitable 
cushioning  and  supporting  devices  for  rails  of  railways, 
dispensing  with  the  usual  sleepers,  to  the  end  that  the  cars 
traveling  over  such  a  road-bed  may  run  more  smoothly  and 
with  less  jarring  to  the  occupants  of  the  train,  and  in  carry- 
ing out  the  device  the  rails  are  connected  by  metallic  ties, 
so  as  to  insure  their  exact  gauge,  and  support  the  said 
rails  upon  air-cushioning  devices,  whereby  vertical  elas- 
ticity is  given  to  them. 

In  the  accompanying  cuts.  Fig.  i  is  a  plan  view  of  a 
railway  embodying  the  improvements  ;  Fig.  2  is  a  cross- 
section  of  same  on  line  x  .r,  and  Fig.  3  is  a  cross-section 
on  line  y  y  through  one  of  the  rails  and  one  of  its  sup- 
porting cushions  or  chairs. 

A  are  the  rails,  and  are  coupled  together  to  the  requi- 
site gauge  by  the  metallic  tie-bars  B,  which  may  be 
secured  to  the  rails  in  any  suitable  manner,  a  simple  con- 
struction being  that  shown,  in  which  a  U-shaped  bolt  C, 
is  passed  through  holes  b,  in  the  bar,  and  the  upper  end  c, 
bent  down  over  the  flange  of  the  rail.    These  rails  are 
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supported  upon  the  cushioning-chairs  D,  which  are  pre- 
ferably arranged  between  their  alternate  bar  or  ties,  and 
under  one  rail  are  also  preferably  staggered  with  reference 
to  those  under  the  other  rail.  In  construction  these 
chairs  are  composed  of  a  cylindrical  casing  E,  having  a 
flange  or  shoulder  e,  at  the  bottom,  and  into  which  the 
inverted,  dished  or  dome-shaped  diaphragm  F,  is  placed, 
forming  an  air-space  G,  between  it  and  the  base  H,  upon 
w^hich  the  chair  rests. 

I  is  a  stirrup  or  rail-support,  having  its  ends  J,  bent 
down  to  fit  within  the  cylinder  E,  and  secured  therein  by 
bolts  K.  To  this  stirrup  the  rail  A,  is  secured  and  sup- 
ported, and  fastened  by  bolts  L,  similar  to  those  C,  already 
described,  or  in  any  other  manner. 

/  is  a  sheet  of  felt,  paper,  or  other  similar  material, 
placed  in  the  bottom  of  the  cylinder  and  upon  the  dia- 
phragm F,  as  a  frost-protector.  The  interior  of  the 
cylinder  E,  above  the  diaphragm  is  now  filled  with  con- 
crete or  asphaltum  M,  so  that  the  rail  and  its  stirrup  I, 
rests  upon  the  floor  of  concrete,  and  the  concrete  is  sup- 
ported above  a  metallic  diaphragm  and  an  air-cushion 
beneath.  The  metallic  portions  may  be  galvanized,  if 
desired,  or  the  cylinder  E,  alone  may  be  galvanized,  to 
prevent  the  action  of  the  elements  upon  the  iron.  These 
cylinders  may  be  elliptical,  as  indicated  in  dotted  lines 


D',  Fig.  I,  if  desired,  to  obtain  a  greater  area;  but  such 
changes  are  immaterial  to  the  invention. 

These  cushioning-chairs  are  supported  upon  a  level 
ground  surface  H,  and  the  road  may  be  ballasted  with 
stone,  which,  surrounding  cylinder  E,  retains  the  rails 
from  lateral  displacement  and  keeps  them  in  line.  If 
desired,  holes  may  be  dug  in  the  ground  and  these  chairs 
placed  within  the  same,  resting  upon  the  level  bottom 
thereof,  and  the  weight  with  the  cylinder  E,  resting  upon 
the  ground  securelv  closes  the  air  in  the  space  G. 

A 
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While  the  above  described  is  the  preferable  form  of 
construction,  it  need  not  be  limited  to  the  exact  details 
thereof,  which  may  be  altered  and  modified  as  circum- 
stances may  require. 

It  is  claimed  for  this  form  of  construction  that  trains 
running  at  the  highest  speed  will  travel  smoothly  and 
without  jarring,  and  the  usual  annoyance  of  noise  and 
rattle  be  obviated ;  while  the  absence  of  oscillation  and 
shaking  ordinary  to  a  train  in  motion,  will  result  in  a 
greatly  increased  economy  to  the  road.  1 

The  device  is  under  the  sole  control  of  the  inventor,  to 
whom  all  communicaiions  should  be  adcrressed. 


Hackenberg^'s  Oil-Cabinet. 


Jacob  A.  Hackenberg,  of  Kimberton,  Pa.,  is  the  in- 
ventor of  a  new  and  improved  form  of  oil-cabinet,  which 
is  herewith  illustrated  and  described.  This  invention 
relates  to  improvements  in  oil-cabinets ;  and  it  consists 
in  the  combination  of  the  cabinet,  the  pocket  connected 
thereto  and  into  which  the  oil  from  the  measures  is  emp- 
tied, the  measures,  the  rods  for  operating  them,  and  a 
single  faucet  connected  with  the  pocket,  the  top  edge  of 
the  pocket  having  recesses  formed  in  it,  so  as  to  corre- 
spond to  the  shape  of  the  measures,  and  thus  allow  the 
measures  to  be  tilted,  so  as  to  empty  their  contents  into 
it.  The  object  of  the  invention  is  to  pivot  the  different 
measures  below  their  centers  between  the  pronged  ends 
of  the  rods  by  means  of  which  they  are  operated,  so  that 
when  the  measures  are  drawn  up  to  the  top  of  the  cabinet 
they  will  automatically  tilt  and  empty  their  contents  into 
the  pocket. 

In  the  accompanying  cuts,  Figs,  i  and  2  are  vertical 
longitudinal  sections  of  an  oil-cabinet  embodying  the  in- 
vention. 

A  represents  the  tank,  body,  or  cabinet  in  which  the  oil 
is  placed  for  the  purpose  of  being  measured  out  from 
time  to  time.  In  order  to  cause  the  oil  to  settle  upon  that 
side  of  the  bottom  of  the  cabinet  where  the  measures  de- 
scend to  be  filled,  there  is  placed  in  the  bottom  the  parti- 
tion B,  which  divides  the  bottom  of  the  cabinet  vertically 
to  a  greater  height  than  the  top  of  the  largest  measure, 
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and  which  partition  has  its  top  inclined  downward,  as 
shown.  No  oil  enters  that  portion  of  the  bottom  which 
is  inclosed  by  the  partition,  and  hence  all  of  the  oil  that 
remains  in  the  cabinet  after  the  supply  has  become  some- 
what exhausted  flows  down  into  the  space  C,  where  the 
measures  descend  to  be  filled.  If  this  partition  were  not 
used,  a  large  amount  of  the  oil  would  always  remain  in 
the  cabinet,  and  which  could  never  be  reached  by  any  of 
the  measures.  The  lid  D,  of  this  tank  is  hinged  to  the 
top,  so  that  it  can  be  raised  to  allow  the  oil  to  be  poured 
into  the  tank,  or  for  any  other  purpose  ;  but  the  remain- 
ing portion  of  the  top  of  the  cabinet  is  preferably  rigidly 
secured  to  the  cabinet,  and  is  curved  upward,  as  shown, 
so  as  to  allow  the  measures  to  be  raised  freely  above  the 
top  of  the  pocket  F,  into  which  the  measures  empty  their 
contents.  The  rear  side  of  the  pocket  F,  projects  down- 
ward to  the  bottom  of  the  cabinet,  so  as  to  form  the  ver- 
tical wail  or  surface  R.  against  which  the  measures  J,  are 
held  by  the  rods  I,  and  which  wall  or  surface  serves  as  a 
guide  to  keep  the  measures  in  a  vertical  position  until  they 


^'S-  I-  Fig.  2. 
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reach  the  top  of  the  pocket.  Upon  the  top  of  the  station- 
ary portion  of  the  cover  are  suitable  guides  G,  and  in 
these  guides  and  the  top  are  formed  openings  through 
which  the  rods  1,  work  up  and  down.  Each  one  of  these 
rods  I,  has  its  end  made  forked  or  pronged,  and  in  be- 
tween these  pronged  ends  are  pivoted,  below  their  centers, 
the  measures  J,  of  different  sizes.  These  measures  are 
pivoted  below  and  back  of  their  centers,  so  that  when 
they  are  raised  upward  they  will  freely  tip  forward,  and 
thus  discharge  their  contents  in  the  pocket  F.  Each 
measure  is  retained  in  a  vertical  position  between  the 
pronged  ends  of  its  rod  by  bearing  against  either  the  side 
of  the  pocket  when  the  pocket  is  formed  inside  of  the 
cabinet,  or  against  the  side  of  the  can  when  the  pocket  is 
formed  outside.  As  long  as  the  measures  bear  against 
the  side  of  the  pocket  or  the  side  of  the  can,  they  can 
neither  tilt  backward  nor  forward  ;  but  as  soon  as  their 
upper  portions  rise  slightly  beyond  their  corresponding 


recesses  L,  in  the  top  of  the  pocket  the  weii  ht  of  the  fluid 
causes  the  measures  to  tilt  forward,  and  thus  empty  their 
contents  into  the  pocket. 

If  so  desired,  in  order  to  prevent  the  measures  from 
tilting  backward,  a  band  N,  may  be  attached  to  the  prongs 
of  each  rod  in  the  rear  of  each  measure,  so  that  when  the 
measure  is  raised  above  the  pocket  it  can  only  tip  forward 
and  empty  into  the  pocket  and  not  backward.  This  band 
is  not  absolutely  necessary,  and  may  be  used  or  not,  as 
may  be  desired.  If  desired,  there  may  be  also  attached 
to  each  one  of  the  rods  a  stop  O,  which  will  strike  against 
the  under  side  of  the  top  of  the  cover,  and  thus  prevent 
the  measure  from  being  raised  higher  than  is  necessary  to 
empty  into  the  pocket.  The  measure  F,  may  be  placed 
either  inside  or  outside  of  the  tank,  but  is  here  shown  as 
placed  inside  as  a  mere  matter  of  convenience.  The  rear 
top  edge  of  this  pocket  has  a  number  of  recesses  formed 
in  it,  and  each  recess  corresponds  to  the  shape  and  the 
size  of  one  of  the  measures.  By  means  of  these  recesses 
which  are  formed  in  the  top  edges  of  the  pocket  the 
measures  are  enabled  to  begin  to  tip  forward  as  soon  as 
their  upper  portions  begin  to  rise  above  the  pocket,  and 
thus  there  is  no  danger  of  their  tilting  backward.  To  the 
bottom  of  this  pocket  is  connected  a  faucet  P,  through 
which  the  oil  which  is  emptied  into  the  pocket  can  be 
drawn  off  at  will.  .  i"  "i>    i 

It  is  claimed  for  this  form  of  oil-<;abinet  that  it  is  simple, 
useful  and  durable,  and  fully  answers  all  the  requirements 
apjDcrtaining  to  the  purpose.  All  inquiries  and  communi- 
cations should  be  addressed  to  the  inventor,  Jacob  A. 
Hackenberg,  Kimberton,  Pa.      v  '"■.  ,    ;  -\ ;  '.:■._  ' 


;    V  :;,.  Moorman's   Car-Coupling.  <■'- 

James  F.  Moorman,  of  Ohio,  Iowa,  is  the  inventor  of 
a  new  and  improved  form  of  car-coupling,  which  is  here- 
with illustrated  and  described.  This  invention  relates  to 
improvements  in  car-couplings;  and  the  novelty  consists 
of  the  peculiar  construction  and  combination  of  parts, 
substantially  as  hereinafter  fully  set  forth  and  illus- 
trated. 

The  object  of  the  invention  is  to  provide  a  car-coupling 
which  shall  automatically  couple  when  the  draw-heads 
thereof  abut  together,  and  which  shall  be  easy  and  thor- 
oughly eflfective  in  operation ;  to  provide  means  whereby 
the  shock  and  jar  occasioned  by  the  cars  coming  together 
shall  be  in  a  great  measure  taken,  up  by  the  draw-heads, 
and  prevented  from  being  communicated  to  the  car-body  ; 
to  provide  means  whereby  the  draw-heads  may  be  readily 
uncoupled  and  disconnected,  and  to  combine  simplicity 
with  strength  and  durability  of  construction.     •     -  ,  -    _ 

In  the  accompanying  cuts,  Fig.  i  is  a  perspective  view 
of  a  car-coupling  embodying  the  invention,  showing  the 
draw-heads  thereof  coupled  together ;  Fig.  2  is  a  detail 
perspective  view  of  one  of  the  draw-heads,  and  Fig.  3  is  a 
horizontal  longitudinal  section  of  one  of  the  draw-heads 
on  the  line  x  x  of  Fig.  2.    ..    -  ■      .-;.'•.    :  t "'  v  •       ', 

A  B,  designate  the  draw-heads  to  be  secured  to  the 
meeting  ends  of  two  railway-cars  beneath  and  at  the 
middle  of  the  same  and  projecting  beyond  one  end  there- 
of. Each  draw-head  is  cut  away  at  its  front  end  so  as  to 
provide  a  socket  E,  and  two  forwardly-projecting  arms  C 
D,  which  arms  are  arranged  a  distance  apart  at  their  rear 


•.\  iS^* 


,W,-:1- "!--j(*   Jj'i  'L. --Vj.5..- 


??^  -V^   ' 


AMERICAN    RAILROAD    JOURNAL. 


ends  equal  to  the  width,  or  a  little  more  so,  of  the  extreme 
outer  end  of  the  arm  C,  and  thus  forms  the  socket  E,  and 
the  arm  C,  of  one  draw-head  fits  in  the  socket  of  the 
fellow  draw-head.  The  arms  C  D,  of  each  draw-head  are 
arranged  at  opposite  sides  thereof,  and  the  arm  C,  is  of  a 
greater  length  than  the  arm  D,  for  the  purpose  above  de- 
scribed. The  inner  vertical  face  of  the  arm  C,  has  an  in- 
clined abutment  c,  and  the  similar  face  of  the  arm  D,  is 
rounded  or  curved,  as  shown  at  d,  the  inclined  and  rounded 
faces  of  the  arms  serving  to  guide  the  arms  C,  of  the  adja- 
cent or  fellow  draw-head  into  the  socket  E,  to  connect 
said  draw-heads  together.  The  coupling-arms  C,  of  each 
draw-head  are  chambered  out,  as  at  e,  in  Fig.  3,  and  the 
inner  vertical  faces  of  the  arms  are  slotted,  as  at  e' ,  which 
opens  into  the  chamber  ^. 


Fig.  I. 
Moorman's  CAR-COUPLING. 

F  designates  the  coupling-hooks,  arranged  in  the  cham- 
ber c,  and  pivoted  therein  at  its  rear  end,  as  at  /,  and 
having  its  hook-shaped  end  /',  normally  pressed  or  forced 
outwardly  through  the  slot  e' ,  by  means  of  a  spring  F', 
also  arranged  in  the  chamber  e,  as  shown  in  Fig.  3.  The 
front  vertical  faces  of  the  hook-shaped  ends  of  the  coup- 
ling-hooks/', are  rounded  or  beveled,  and  when  the  draw- 
heads  come  or  abut  together  for  coupling,  the  beveled  or 
rounded  faces  of  the  coupling-hooks  thereof  impinge 
against  each  other,  to  force  said  hooks  rearwardly  against 
the  tension  of  the  pressure-springs  to  effect  the  engage- 
ment of  the  coupling-hooks,  and  consequently  coupling 


MOORMAN  S   CAR  COUPLING. 

the  cars  together.  The  inclined  and  rounded  faces  of  the 
arms  of  each  draw-head  serve  as  guides  to  the  arm  C,  in 
entering  the  socket  E,  thereof,  and  the  arms  D,  prevent 
lateral  play  of  the  draw-heads  when  the  cars  are  in  mo- 
tion, so  as  to  prevent  them  from  becoming  uncoupled. 
The  cars  are  automatically  coupled  and  the  necessary 
play  of  the  draw-heads  permitted  in  rounding  curves  or 
other  jXJrtions  of  the  track  which  are  out  of  a  straight 
line. 

G  designates  levers  for  uncoupling  the  cars,  the  said 
levers  being  secured  to  a  pin  or  bolt  g,  which  passes 
through  the  draw-head  and  is  secured  to  the  coupling- 
hook  F.  The  front  vertical  face  of  the  arm  C,  may  be 
recessed,  as  at  //,  for  the  reception  of  a  coupling-link  when 
it  is  desired  or  becomes  necessary  to  use  a  pin-and-link 
coupling,  said  arm  C,  being  further  provided  with  vertical 


perforations  or  passages  h',  for  the  reception  of  the  couo- 
ling-pin  to  engage  the  link  fitted  in  the  recess  h.  The 
rear  end  of  each  draw-head  is  provided  with  a  guide-l  \x 
or  rod  I,  which  is  rigidly  secured  thereto  and  past  s 
through  an  opening  in  a  bracket  or  supporting-castincr  I 
which  is  securely  bolted  or  otherwise  rigidly  fastened  ) 
the  car-body  or  platform.    .    ■;.     ;,:    v_v, ;:  .;      |.  ^  y  ;  /; 

K  designates  a  sliding  plate  arranged  to  move  on  t!* 
bar  or  rod  I,  longitudinally  thereof  at  its  rear  end,  an) 
this  plate  is  normally  pressed  or  forced  rearwardly  against 


Fig.  3.     ^ 
Moorman's  car-coupling. 

a  stop  lug,  pin,  or  plate  on  the  rear  end  of  said  guide-bar 
by  means  of  a  coiled  or  other  suitable  spring  L,  arranged 
and  supported  on  the  guide-bar.  The  front  end  of  the 
spring  is  secured  to  the  bar  I,  and  bears  against  a  plate  or 
washer  /,  and  the  sliding-plate  K,  is  perforated  at  its  side 
edges,  and  through  these  perforations  headed  guide-pins 
or  rods  M,  pass,  which  guides  are  secured  in  the  support- 
ing casting  or  bracket  J.  It  will  be  seen  that  when  the 
draw-heads  come  together  they  will  be  forced  rearwardly, 
and  consequently  carry  with  them  the  bars  I,  and  the 
springs  L,  which  movement  serves  to  compress  the  springs 
and  cause  the  plate  K,  to  move  or  slide  upon  the  bar  and 
the  headed  guide-pins.  The  force  or  shock  occasioned 
by  the  draw-heads  abutting  together  is  thus  taken  up  by 
the  same,  and  prevented  from  being  communicated  to  the 
car-body  and  platform  in  a  great  measure. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
simple,  durable  and  economical,  and  will  couple  at  differ- 
ent elevations,  and  on  grades  and  curves. 


Shobe's  Cable  Railway. 

Abraham  A.  Shobe,  of  Jerseyville,  III.,  is  the  inventor 
of  a  new  form  of  cable  railway,  the  construction  and 
operation  of  which  is  hcicwith  illustrated  and  described. 
The  invention  relates  to  an  improvement  in  cable  railways, 
and   it  consists,  essentially,  in  providing  for  the  cable  a 
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^'  Fig.  I. 

shobe's  cable  railway. 


tube  or  tunnel  which  may  be  employed  either  with  an 
ordinary  double-rail  track,  or  with  a  triple-rail  track,  of 
which  the  central  rail  is  adapted  to  carry  the  main  weight 
of  the  cars,  the  tube  or  tunnel  being  so  constructed  that 
it  may  be  used  for  either  of  the  above-named  types  of 
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railway  without  requiring  any  alteration  in  the  form  or 
dimensions  of  the  several  parts  of  which  it  is  composed  ; 
and,  further,  that  it  shall  constitute  the  main  support  for 
.he  cross-ties,  to  the  extremities  of  which  are  secured  the 
chairs  upon  which  rest  the  two  outer  rails,  so  as  to  secure 
the  whole  rigidly  together  in  one  structure  sustained 
mainly  upon  columns  or  supports  located  at  suitable  inter- 
vals centrally  throughout  the  entire  length  of  the  road- 
bed. 

In  the  accompanying  cuts.  Fig.  i  is  a  plan  view  of  the 
device  without  the  central  rail ;  Fig.  2  a  side  elevational 
view  of  the  same  ;  Fig.  3  a  transverse  sectional  view  taken 
in  the  line  x  x  in  Fig.  2,  showing  one  of  the  cross-ties,  to 


,T  I 


Fig.  2. 

"J  shore's  cable  railway.       :'  ^':^-''y]'-'''l'\'" 

the  extremities  of  which  are  secured  chairs  surmounted 
by  the  rails ;  and  Fig.  4  a  transverse  sectional  view  of  the 
cable-tube  shown  in  connection  with  the  central  rail,  and 
also  taken  in  the  line  jt  ;r  in  Fig.  2,  and  Fig.  5  a  perspec- 
tive view  of  the  rails,  cable-tube  and  drain-pipe. 

A  represents  a  cable  tube  or  tunnel  divided  longitudi- 
nally into  two  separate  and  strictly  similar  parts,  entirely 
distinct  from  each  other  (fully  shown  in  the  plan  view  in 
Fig.  I,)  and  provided  with  flanges  t,  by  which  the  tube  is 
secured  to  the  tops  of  central  supports  /,  designed  to 
reach  below  the  surface  of  the  road-bed  sufficiently  far  to 
secure  a  permanently  solid  foundation.  The  sections  of 
the  tube  are  secured  together,  end  to  end,  preferably  by 
flanges  S,  adapted  to  receive  bolts  or  rivets.  To  the 
under  side  of  each  half  of  the  tube  are  secured  knee-plates 


Pig-  3. 


Fig.  4- 


shobe's  cable  railway. 


r,  (shown  in  Fig.  2,)  to  which  are  bolted  cross-ties  B,  the 
outer  ends  of  which  are  bent  into  a  vertical  position,  so  as 
to  support  at  a  proper  elevation  chairs  c,  each  of  which  is 
provided  with  a  downward-projecting  flange  0,  by  which 
it  is  secured  to  the  cross-tie.  The  tops  of  the  chairs  are 
preferably  made  flat,  as  shown,  and  are  intended  to  rest 
on  the  surface  of  the  road-bed,  the  upper  surface  being 
designed  to  receive  any  ordinary  form  of  rail  secured  in 
position  by  any  of  the  means  usually  employed  for  that 
purpose.  ;/ ^  ;■■:;;■:'■-■,;•  ^;  .,-:  ,.::-V>  ;.v:::;-\-^;  >■•■■, 

At  suitable  distances  apart  throughout  the  length  of  the 
tube  are  cable-carriers  ^,  adapted  to  revolve  upon  fixed 
spindles  ^,  supported  by  hangers  d,  secured  to  the  sides 


of  the  tube,  as  shown  in  Fig.  2.  To  adapt  the  tube  for 
the  reception  of  a  deep  central  rail  /%  secured  to  the  cen- 
tral supports  /,  by  bolts,  rivets,  or  other  suitable  fasten- 
ings, the  two  halves  are  removed  laterally  upon  the  central 
supports  to  such  position  that  they  stand  at  such  a  distance 
apart  as  the  base  of  the  rail  may  require  for  its  admission 
between  them,  or  as  may  be  necessary  to  leave  an  opening 
«,  shown  in  Fig.  4,  between  each  side  of  the  head  of  the 
rail  and  the  tube,  to  admit  the  arm  of  an  ordinary  cable- 
grip,  which,  when  the  center  rail  is  not  employed,  passes 
down  into  the  tube  through. the  opening^',  as  shown  in 
Figs.  I  and  3.       •■  ,:.  •'•■;;.;      X   -..;■•, 

It  will  be  observed  that  each  central  support  is  provided 
with  a  semicircular  cavity  in  the  top,  for  the  reception  of 
similarly  formed  gutters,  the  office  of  which  is,  to  convey 
the  water,  which  in  rainy  seasons  flo\NiB  into  the  cable- 
tube,  into  the  pits  provided  for  the  cable-carriers,  as 
shown  at  B  in  Fig.  2,  whence  it  may  be  conducted  by 
drain-pipes  to  wherever  most  conveniently  disposed  of. 
In  order  to  adapt  the  spindles  ^,  upon  which  the  cable- 


,-;■■<:  Fig  5.        ,-  ■.,■:■.,.  .    , 

■  >        shobe's  cable  railway. 

carriers  revolve,  to  the  triple  as  well  as  to  the  double  rail 
track,  they  are  made  long  enough  to  reach  through  both 
hangers  when  the  two  halves  of  the  tube  are  separated  to 
the  widest  extent,  one  end  being  rigidly  secured  in  the 
eye  of  one  hanger,  and  the  other  free  to  slide  longitudin- 
ally through  the  eye  of  the  opposite  one,  as  shown  in 
Fig.  I. 

In  regard  to  the  cross-ties,  it  will  be  observed  that  they 
are  each  provided,  as  shown  at  A  in  Fig.  3,  with  bolt-holes 
adapted  to  both  positions  of  the  two  halves  of  the  tube, 
the  two  inner  holes  to  be  used  when  the  two  halves  of  the 
tube  are  in  the  position  shown  in  Fig.  3,  and  the  two  outer 
ones  when  in  the  position  shown  in  Fig.  4.  For  the 
operation  of  branch  roads  a  third,  or,  if  necessary,  a 
fourth,  cable-carrier  may  be  interposed  between  the  two 
as  shown  in  the  cuts. 

It  is  claimed  by  the  inventor  that  this  form  of  cable 
railway  effects  all  desirable  ends,  and  the  material  being 
wholly  metal  is,  if  properly  prepared,  practically  inde- 
structible ;  extensive  excavation  is  not  required,  and  the 
absence  of  bolts,  spikes,  etc.,  renders  its  construction 
simple  and  economical. 
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Harrison's  Platform-Gate  for  Railway-Cars. 


James  P.  Harrison,  of  Danville,  Va.,  is  the  inventor 
of  a  new  and  improved  form  of  platform-gate,  the  con- 
struction and  operation  of  which  is  herewith  illustrated 
and  described.  The  object  of  the  invention  is  to  provide 
means  whereby  the  exit  and  entry  openings  of  railway  and 
other  cars  may  be  controlled  throughout  a  train  by  the 
engineer  or  other  selected  train-hand,  so  that  no  danger 
can  arise  by  passengers  being  tempted  to  leave  or  board  a 
moving  train,  the  entrances  to  the  cars  being  closed 
throughout  the  train  at  the  moment  of  starting,  and  con- 
sists in  a  system  or  series  of  movable  or  swinging  gates 
attached  to  the  exit  and  entry  openings  of  railway  and 
other  cars  in  combination  with  connecting  devices  through- 
out the  train  whereby  the  gates  to  the  cars  of  the  entire 
train  will  be  simultaneously  closed  or  opened  from  one 
specified  point  by  one  train-hand,  preferably  the  engineer. 


Harrison's  platform-gate  for  railway-cars. 

In  the  accompanying  cuts,  Fig.  i  is  a  view  of  an  end  of 
a  car  with  the  invention  attached  ;  Fig.  2  is  aside  elevation 
of  the  end  of  a  car,  showing  the  platform-gate  closed ; 
Fig.  3  is  a  side  elevation  of  the  end  of  a  car,  showing  the 
platform-gate  opened ;  Fig.  4  is  a  front  elevation  of  the 
hollow  post  and  gate-bars  closed  down  ;  Fig.  5  is  a  front 
elevation  of  the  sustaining  and  locking-bar  to  secure  the 
free  end  of  the  gate-bars  and  a  section  thereof  on  line  j^, 
and  Fig.  6  a  bottom  plan  view  of  the  car  and  devices  for 
operating  the  gate-bars  and  locks,  the  brakes  being  on 
and  the  gates  open. 

A  is  the  bed  or  frame  of  the  car,  and  B  the  platform. 
From  the  outer  edge  of  the  platform  on  each  side  there 
is  removed  one  of  the  ordinary  stanchions  used  to  support 
tb^  hand-rail,  and  in  their  places  are  set  or  bolted  to  the 


platform  hollow  posts  C,  provided  with  a  slot  a,  on  the 
side  next  to  the  car-body  and  slotted  lumps  or  projections 
n',  forming  bearings  for  pivots  d,  on  which  swing  verti- 
cally-moving bars  </  d,  which  constitute  the  gate  proper. 
Integral  with  the  bars  (i,  and  projecting  beyond  the  pivots 
d,  are  short  crank-levers  ^',  to  the  rear  ends  of  which,  at 
cf  d'  d" ,  is  pivoted  a  vertical  pull-bar  D,  the  lower  end  of 
which  is  pivoted  to  one  arm  of  a  bell-crank  D',  swung  in 
a  hanger  e,  secured   beneath  the  platform.     The  inner 


Harrison's  platform-gate  for  railway-cars. 

ends  of  the  inner  arms  of  bell-crank  levers  D',  are  pivoted 
to  sliding  bars  D",  moving  in  eyes  or  hangers  beneath  the 
platform,  and  in  turn  these  bars  D",  are  pivoted  to  the 
arms  E  E,  of  a  toggle-lever,  having  a  central  pivot  /,  to 
which  is  secured  an  operating  bar  or  rod  F,  passing  to  the 
piston-rod  of  the  air-cylinder  of  the  automatic  brake,  in 
this  instance,  for  illustration,  the  Fames  air-brake.  The 
rod  F,  is  moved  back  and  forth  by  the  air-cylinder  piston, 
and  this,  obviously,  through  the  toggle-lever,  bars  D", 
bell-crank  levers  D',  and  pull-bar  D,  raises  and  lowers  the 


•Fig.  4. 


HARRISONS   PLATFORM-GATE   FOR    RAILWAY-CARS.    . 

bars  d,  so  as  to  alternately  close  and  open  the  entrances  to 
the  platform,  as  shown  in  Figs.  2  and  3.  When  the  bars 
d,  are  raised  across  the  platform,  it  is  necessary  to  secure 
their  free  ends  and  give  stability  to  the  gate  while  the 
brakes  are  off.  This  is  accomplished  by  means  of  a  slotted 
casting  G.  secured  to  the  exterior  of  the  wall  of  the  car  in 
line  opposite  the  movement  of  the  bars  d.  For  fear  that 
the  free  ends  of  the  bars  may  be  deflected  from  entering 
the  holding'Slot  g,  sections  ol  the  slot  g',  are  flared,  as' 
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shown,  so  as  to  guide  the  end  of  the  bar  into  slot  g,  as 
the  arc  of  the  movement  of  the  free  end  of  the  bar  ap- 
proaches termination.  The  ends  of  the  bars  then  pass 
over  spring-bolts  h,  having  beveled  faces  h',  and  lugs  h", 
behind  which  moves  an  unlocking-bar  H,  which  slides  in 
ways  in  casting  G,  and  is  provided  with  a  series  of  wedged- 
shaped  sections  /  /,  lying  behind  lugs  h",  so  that  an  up- 
ward movement  of  the  bar  H,  will  cause  the  bolts  to  recede 
and  liberate  the  ends  of  bars  d.  The  unlocking-bar  is 
caused  to  move  upward  by  means  of  a  wire  rope  or  cord 
f,  which  passes  over  a  sheave  j,  and  down  over  another 
sheave  /',  to  the  lever  attached  to  the  air-cylinder  piston- 
rod.  In  the  lengths  of  the  wires  or  cords  /',  at  some  point 
are  interposed  springs  k,  to  give  the  operation  of  the  cords 
a  yielding  or  elastic  movement. 


::;-.;,.;^i  -^Fig.  6. 

•■:  -      Harrison's  platform-gate  for  railway-cars. 

Among  the  merits  claimed  for  the  device  is  that  when 
in  motion  the  train  is  freely  open  for  passage  from  end  to 
end,  as  the  application  of  the  gate  renders  falling  from 
the  platform  impossible,  while  it  also  is  impossible  for 
trespassers  to  board  the  cars  except  under  the  eye  of  the 
crew.  The  conductor  and  brakemen  are  provided  with 
keys  which  enable  them  to  unlock  a  special  gate,  as  may 
be  required. 

The  device  is  specially  adapted  to  most  southern  roads 
where  access  to  trains  is  generally  free  to  all,  and  would 
be  an  effectual  prevention  of  the  many  accidents  resulting 
from  the  frequent  attempts  to  board  or  leave  moving  trains. 


Davis's  Electric-Alarm  Clock. 


George  H.  Davis,  of  Washington,  D,  C,  is  the  inven- 
tor of  a  new  and  improved  form  of  electric-alarm  rlock, 
the  construction  and  operation  of  which  is  herewith  illus- 
trated and  described.  This  invention  relates  to  that  class 
of  alarm-clocks  that  actuate  electric  signals  at  predeter- 
mined time's,  and  has  for  its  objects  to  provide  easy  ad- 
justment of  the  contacts  by  means  of  which  the  circuit  is 
completed  and  the  signal  operated  ;  to  provid  emeans  for 
regulating  the  length  of  circuit-contact ;  to  provide  means 
whereby  the  signalcan  be  operated  at  predetermined  i.n- 
equal  intervals,  or  at  intervals  of  greater  length  than 
twelve  hours,  and  to  provide  a  simple  and  inexpensive 
construction  for  accomplishing  the  objects  herein  set 
forth.  ..- 


Fig.  2 


DAVIS's   ELECTRIC-ALARM   CLOCK. 

In  the  accompanying  cuts,  Fig.  i  is  a  view  of  a  clock- 
dial  provided  with  the  improvements  ;  Fig.  2  is  a  section 
of  the  same  showing  the  adjustment  of  the  clock-f)ointers 
with  reference  to  the  improvements ;  Fig.  3  is  one  form  of 
the  improved  contact-wheel  to  be  used  upon  clocks  with 
large  dials ;  Figs.  4  and  7  are  other  forms  of  the  same  to 
be  used  upon  clocks  with  small  dials  in  connection  with 
the  improved  rim  attachments ;  Fig.  5  is  a  detached  view 
of  the  contact-wheel  provided  with  alternate  conducting 
and  non-conducting  blades.  Fig.  6  is  a  detail  view  show- 
ing the  circuit-breaker  in  position  with  contact-wheel, 
and  Fig.  8  shows  one  of  various  forms  which  has  for 
its  object  the  completion  of  the  circuit  without  passing 
it  through  the  hands  and  works.     In  this  form  the  pivot- 
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^    Fig.  4. 
-     davis's  electric-alarm  clock.        ;■ 

needle,  in  passing  over  an  insulated  plane,  comes  in  mo- 
mentary contact  with  a  conducting  surface,  thus  com- 
pleting the  circuit  between  this  point  and  the  frame. 

Emanating  from  the  battery  A,  are  two  conductors,  one 
of  which  is  connected  with  the  frame-work  of  the  clock 
mechanism  or  "  works,"  the  other,  after  passing  through 
the  electro-magnets  B,  to  the  rim  C,  upon  the  clock-face. 
Under  this  rim  C,  is  inserted  a  sharpened  end  d',  of  the 
frame  of  the  contact-wheel  D,  being  held  firmly  in  posi- 
tion by  the  pressure  of  the  rim  upon  the  dial.  The  con- 
tact-wheel, as  shown  in  Fig.  3.  is  pivoted  upon  its  axis 
between  sockets  formed  in  the  frame  d' ,  and  the  spring  d^, 
which  latter  presses  uf>on  and  regulates  its  movement. 
The  contact-wheel,  as  shown  in  Fig.  4.  is  pivoted  on  its 
axis  between  sockets  in  the  rim  E,  and  the  spring  F.    The 
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rim  E,  is  fastened  to  the  dial  by  small  screws,  the  outer 
edge  being  flared,  as  shown  in  the  cuts,  and  provided  with 
small  depressions  for  the  reception  of  wheel  D.  Rim  E. 
is  only  used  where  the  clock  is  not  provided  with  a  con- 
ducting-rim.  as  C,  and  is  of  the  shape  shown  in  Fig.  4. 
The  spring  F,  is  formed  so  as  to  extend  under  the  flared 
portion  of  the  rim  E,  and  over  the  pivot  of  the  wheel  D, 
forming  a  small  socket  for  the  same,  the  pressure  or  strain 
of  said  spring  on  the  under  side  of  flared  part  of  the  rim 
and  pivot  of  wheel  D,  retaining  it  in  position.  The  con- 
tact-wheel D,  is  provided  with  six  blades,  each  alternate 
one  being  composed  of  conducting  material  and  the 
remainder  of  non-conducting  material.  This  may  be 
altered  at  will.  It  may  be  desired  to  have  an  alarm  only 
once    in    thirty-six   hours,   in   which   case  there   would 

■  .1   .■■■    -      .■         •    -, 
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be  two  non-conducting  blades  between  the  conducting 
blades,  as  will  be  hereinafter  more  fully  explained. 
The  contact-wheels  D,  are  placed  in  the  path  of  the 
hour -pointer  only,  the  minute -pointer  passing  over 
them,  as  shown  in'  Fig.  2,  in  this  way  getting  one  con- 
tact only  in  twelve  hours.  So  if  an  alarm  were  desired 
every  thirty-six  hours  only,  two  non-conducting  blades 
would  be  placed  between  conducting-blades,  the  hour- 
pointer  making  thus  three  revo  utions  of  the  dial  between 
alarms.  On  the  end  of  the  hour-pointer  is  a  small  insula- 
tor-cap G,  of  the  form  shown  in  the  cuts,  the  attachment 
being  adjusted  in  proper  position  by  the  flexible  side- 
clamps,  which  extend  under  and  around  the  hand.  The 
dial  of  the  clock  is  insulated  from  the  mechanism  or 
works.  A  circuit  is  completed  when  the  hour-pointer 
comes  in  contact  with  a  conducting-blade  of  the  wheel  D, 
the  hour-pointer  being  connec  ed  with   the  mechanism, 


Fig.  7. 
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DAVIS  S   ELECTRIC-AI.ARM    CLOCK. 

and  the  wheel  D,  with  the  rim.  The  circuit  being  closed 
the  alarm  is  operated  until  the  circuit  is  broken  by  the 
insulator-cap  G,  coming  in  contact  with  the  blade.  In 
passing  this  blade  it  will  be  observed  that  the  pointer  has 
placed  one  of  the  non-conducting  blades  in  its  path. 
When  the  pointer  again  reaches  the  wheel  D,  it  will  come 
in  con' act  with  and  move  in  passing  the  non-conducting 
blades  the  same  as  it  did  the  conducting-blades,  placing 
in  position  another  blade,  conductor,  or  non-conductor, 
as  the  case  may  be.  So  on,  each  revolution  of  the  pointer 
passing  one  of  the  blades  of  the  wheel  D,  and  placing  an- 
other in  position  in  its  path.  The  contact-wheels  D,  may 
be  placed  at  will  around  the  rim  C,  using  one  or  more, 
and  any  form  of  wheels,  as  desired,  so  that  one  day  the 
alarm  may  be  operated  at  one  hour  and  another  day  at  a 
different  hour,  if  so  desired.  When  it  is  desired  not  to 
use  the  alarm,  the  wheels  D,  are  removed, 


It  is  claimed  for  this  form  of  alarm-clock  that  it  is 
thoroughly  effective  in  its  purpose,  and  while  complete  in 
all  its  parts,  is  simple  and  economical  of  construction,  and 
is  not  liable  to  become  disordered.     . 


Carll's  Balanced  Rocker-Valve. 


Addison  B.  Carll,  of  Bradford,  Penn.,  is  the  inventor 
of  a  new  and  improved  form  of  balanced  rocker-valve, 
which  is  herewith  illustrated  and  described. 

This  invention  relates  to  an  improvement  in  balanced 
oscillating  valves  for  steam-engines;  and  it  consists  in 
the  peculiar  construction  and  combination  of  devices  that 
will  be  more  lully  set  forth  hereinafter,  and  particularly 
pointed  out. 


'ig.  I. 

CARLL'S   BALANCED    ROCKER-VALVE. 


In  the  accompanying  cuts.  Fig.  i  is  a  longitudinal  sec- 
tional view  of  a  portion  of  a  steam-cylinder  and  a  steam- 
chest  with  the  improved  valve  removed  ;  Fig.  2  is  a  verti- 
cal transverse  sectional  view  of  the  same  with  the  valve 
in  position ;  Fig.  3  is  an  end  elevation  of  the  valve,  and 
Fig.  4  is  a  side  elevation  of  the  same,  partly  in  section. 

A  represents  a  steam- cylinder,  and  B  represents  the 
steam-chest  on  the  under  side  of  the  cylinder.    C  repre- 
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CARLL  S   BALANCED   ROCKER-VALVE. 


sents  a  hollow  cylindrical  valve,  which  is  formed  of  two 
sections  c  c',  fitted  together  and  extensible  telescopically, 
one  of  the  said  sections  having  inwardly  projecting  pins 
a,  that  enter  and  work  in  grooves  or  slots  b,  made  in  the 
other  section.  The  ends  of  the  valve  are  flanged,  as  at  d, 
and  beveled  on  their  inner  sides.  The  ends  of  the  valve 
have  the  inlet-openings  e,  and  the  radial  openings  /,  that 
communicate  with  the  interior  of  the  valve,  and  radial 


AMERICAN    RAILROAD    JOURNAL. 


103 


notches  g,  are  cut  through  the  flanges  on  the  ends  of  the 
valve  between  the  openings  y. 

■  The  valve  is  journaled  in  the  steam-chest  by  means  of 
trunnions  h.  on  the  ends  of  the  valve,  and  recesses  /,  in 
the  side  walls  of  the  steam-chest  to  receive  them.  The 
side  walls  of  the  steam  chest  also  have  ports  /,  that  cor- 
respond with  the  openings  e,  of  the  valve,  and  the  series 
of  alternately-arranged  radial  ports  m  and  n.  The  ports 
tn,  communicate  with  a  channel  m',  that  leads  to  one  end 
of  the  cylinder  and  the  ports  n,  communicate  with  a  chan- 
nel n',  that  leads  to  the  other  end  of  the  cylinder.  The 
ports  /,  communicate  with  channel  /',  in  the  sides  of  the 
cylinder  through  which  steam  is  admitted,  and  the  steam- 
chest  has  an  exhaust-port,  one  or  more,  0. 

A  valv  -stem  D,  is  socketed  at  one  end  to  one  of  the 
trunnions  of  the  valve,  and  has  a  crank  at  its  outer  end, 
which  IS  attached  by  a  rod  to  an  ordinary  eccentric,  with 
which  the  engine  is  provided,  in  the  usual  manner  It 
will  thus  be  seen  that  the  ends  of  the  valve  bear  against 
the  side  walls  of  the  steam-chest  and  are  balanced 
therein  by  the  pressure  of  the  steam  in  the  valve,  which 
reduces  friction  thereon.  The  pressure  of  the  steam  on 
the  inside  of  the  valve  keeps  the  ends  of  the  valve  tightly 
pressed  against  the  side  walls  of  the  steam-chest.  The 
valve  is  oscillated  slightly  when  the  engine  is  in  motion. 
When  the  openings  f,  in  the  valves  register  with   the 


Fig.  3.  ••■  ■ 

carll's  balanced  rocker-valve. 


openings  ;//,  in  the  steam-chest,  steam  is  admitted  to 'one 
end  of  the  cylinder,  and  the  notches  g,  in  the  flanges  of 
the  valve  register  with  the  openings  «,  so  as  to  exhaust 
the  steam  from  the  opposite  end  of  the  cylinder.  When 
the  valve  is  turned  to  cause  the  openings /,  to  register 
with  the  openings  n,  steam  is  admitted  to  the  cylinder 
through  the  channels  n',  and  exhauster"  from  the  opposite 
end  thereof,  as  will  be  very  readi.y  understood. 

By  this  construction  of  the  valve  it  is  only  necessary  to 
oscillate  the  latter  very  slightly,  thus  reducing  wear  on 
the  valve  and  valve-seat  to  a  minimum,  and  effecting  an 
economy  in  repairs  for  the  engine  by  lengthening  the  life 
of  the  valve.  In  constructing  this  form  of  valve  there 
should  be  one  more  of  the  ports,  marked  n,  in  Fig.  i,  as 
the  port  e,  of  the  valve  is  to  cover  the  port  /,  and  one  of 
the  ports  m  or  n,  according  to  which  end  of  the  cylinder 
is  taking  steam.  It  would  also  be  preferable  in  place  of 
the  short  trunnions  h,  in  F"ig.  4,  to  have  the  valve-stem 
run  clear  through  the  valve,  and  rest  in  a  recess  in  the 
left  wall  of  the  valve-chest.  :    .  -  ;  ■•  v 

It  is  claimed  for  this  device  that,  being  a  rocker-valve, 
it  would  be  best  placed  underneath  the  cylinder,  conse- 
quently avoiding  accumulations  of  water,  and,  being  bal- 
anced, it  works  with  great  ease  and  little  friction.  It  is 
simple,  durable  and  effective,  giving  a  very  true  motion, 
and  can  be  economically  constructed.  ^  /*■ 


Loehner's  Railway-Track  Drill. 


August  Loehner.  of  St.  Louis,  Mo.,  is  the  inventor  of 
a  new  form  of  railway-track  drill,  which  is  herewith  illus- 
trated and  described.  This  invention  relates  to  railway- 
track  drills ;  and  it  consists  in  certain  improvements  in 
the  construction  of  the  same,  as  hereinafter  described. 

In  the  accompanying  cuts.  Fig.  i  represents  a  plan  view 
of  a  track-drill  provided  with  the  improvement ;  Fig.  2  is 
a  side  view  of  the  same,  and  Fig.  3  is  a  view  of  the  drill- 
holding  device  detached.  ^  ..-.^ 
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loehner's  railway-track  drill. 

having  a  socket  in  which  is  placed  a  double  cone  r,  one 
having  an  angular  point  r',  and  the  other  an  angular  notch 
or  recess  c^,  so  that  it  may  connect  with  any  drill,  either 
pointed  or  grooved.  ■      '^    ■:•    y'^C-}      /:-■■-'. 

D  ind  cates  the  hook-arms  to  connect  with  the  rail  to 
be  bored,  the  said  arms  being  secured  to  bar  A,  by  means 
of  bolts  <i.  The  screws  e,  are  for  the  purpose  of  securing 
the  arms  D,  to  bar  A,  at  any  jxjints  desired,  it  being 
necessary  sometimes  to  bring  the  arms  near  each  other, 
as  when  drilling  a  hole  near  the  end  of  one  rail  when  no 
rail  has  been  laid  adjoining  it.      '       •  ■    />       ■    -^ 


loehner  S   RAILWAY-TRACK   DRILL. 

A  designates  the  top-bar,  on  which  is  placed  the  screw- 
housing  B,  which  may  be  moved  along  the  bar  in  either 
direction,  and  may  be  set  opposite  to  any  point  where  a 
hole  is  to  be  drilled  in  the  tiack-rail,  to  which  the  device 
is  applied  and  secured.  The  housing  B,  is  secured  fast  to 
the  bar  by  means  of  a  screw  a,  which  bears  against  a  key 
b,  which  slides  along  the  bar  with  the  housing  and  pre- 
vents the  screw  from  indenting  the  bar,  so  the  latter  is 
kept  smooth.  A  screw  C,  is  placed  within  and  carried  by 
the  housing,  the  head  of  the  screw  being  downward,  and 
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E  designates  a  clamping  device,  one  being  placed  on 
each  hook-arm  to  secure  it  firmly  to  the  rail,  said  clamp 
being  in  the  form  of  a  lever  or  pivoted  dog  F,  and  a  seat 
G,  to  which  it  is  held  by  bolty.  A  screwy,  passes  through 
the  lever  F,  and  being  driven  against  arm  D,  closes  the 
toothed  dog  tightly  against  the  base  of  the  rail  and  holds 
the  frame  firmly  thereto.  " 

It  is  claimed  for  this  form  of  track-drill  that  it  is  simple, 
durable  and  economical,  and  perfectly  adapted  to  effect 
the  purpose  of  its  invention.  ,, 


Chappell's  Car-Coupling. 


Clifton  T.  Chappell,  of  Macon,  Ga.,  is  the  inventor 
of  a  new  .and  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described.  The  invention  relates 
to  certain  improvements  in  that  class  of  car-couplings  by 
which  the  cars  to  which  the  couplings  are  attached  may 
be  automatically  coupled  when  the  cars  come  together. 


Fig.  I. 
■"■■■^  CHAPPELL'S   CAR-COUPLING.  ' 

the  coupling  being  so  arranged  that  the  cars  may  be  un- 
coupled without  entering  the  space  between  them,  and  its 
object  is  to  simplify  the  construction  of  the  coupling- 
pieces,  and  at  the  same  time  to  render  them  efficient  in 
operation ;  and  to  this  end  the  invention  consists  of  a 
pair  of  coupling-jaws  pivotally  connected  to  a  draw- 
head,  said  jaws  being  formed  so  that  when  held  together 
there  is  a  spherical  recess  back  of  a  bell-shaped  mouth- 


line  X  X  ol  Fig  2  ;  Fig.  4  is  a  view  of  the  connecting-link 
between  the  locking-dog  and  the  operating-lever ;  Fig.  5 
is  a  longitudinal  vertical  sectional  view  of  two  of  the 
couplings,  the  parts  being  represented  in  the  positions 
they  assume  as  the  cars  are  approaching,  and  the  ball  of 
the  coupling-link  has  just  struck  upon  the  jaw  of  the 
coupling;  and  Fig.  6  is  a  similar  view  representing  the 
parts  as  they  appear  after  the  cars  have  approached  still 
closer.  ..■'■.  ^:  %•■■ '«  -^t-  >•■'■  •-.-'■S-  '■  J? s.-Cv-i.v:'^-!^.;'. ;■;•;■  ■; 
A  represents  the  draw-bar,  formed  with  an  enlarged 
head  A',  in  which  there  is  a  recess  a,  said  recess  being 
rectangular  at  its  inner  end,  but  being  formed  with  beveled 
sides  as  it  approaches  the  mouth  of  the  head.    Within 


.^ 


chappell's  car-coupling. 


Fig-  3- 
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this  recess  a,  there  are  pivotally  mounted  two  coupling- 
jaws  B  and  B',  each  jaw  being  formed  with  a  hemispherical 
recess  d,  and  a  flaring  mouth-piece  in  the  shape  of  one- 
half  of  an  ordinary  form  of  bell,  there  being  a  shoulder  c, 
between  the  parts,  as  clearly  shown  in  Figs.  5  and  6. 

Back  of  the  hemispherical  portion  of  the  coupling-jaws 
each  jaw  is  provided  with  a  lug  or  heel  /,  which  fits 
within  the  rectangular  portion  of  the  recess  a,  the  jaws 
being  held  in  place  by  pivot-pins  or  bolts  g  e,  and  each 
heel  /,  being  formed  with  a  notch,  so  that  when  the  two 
jaws  are  in  the  position  shown  on  the  left  in  Figs.  5  and 
6  there  will  be  a  space  or  recess  /,  between  the  heels, 
which  may  be  entered  by  a  locking-dog  C.  "1^ 

In  order  that  the  jaws  may  be  free  to  swing  upon  their 
pivoted  connection  with  the  draw-head  to  the  position 
shown  on  the  right  in  Fig.  6,  each  heel  /,  is  beveled  off 
at  g,  and  in  order  that  the  locking-dog  may  not  strike 


CHAPPELLS  CAR-COUPLING 


piece,  the  jaws  being  held  together  by  a  locking-dog, 
which  is  retracted  at  the  time  of  coupling  or  uncoupling, 
but  which  after  the  cars  are  coupled  is  held  between  the 
heels  of  the  coupling-pieces  by  a  spiral-spring. 

In  the  accompanying  cuts.  Fig.  i  is  a  view  of  a  portion 
of  one  end  of  an  ordinary  form  of  freight  or  box-car  with 
the  improved  coupling  applied  thereto  ;  Fig.  2  is  a  view 
of  the  side  of  the  draw-head  and  coupling  removed  from 
the  car ;  Fig.  3  is  a  view  in  vertical  cross-section  taken  on 


against  a  sharp  projection  or  shoulder  when  being  forced 
forward  into  the  recess  between  the  heels,  the  heel  of  the 
jaw  B,  is5i  beveled,  as  shown  at  h,  while  the  heel  of  the 
jaw  B',  is  rounded  off  at  //',  this  construction  being  clearly 
shown  in  the  figures  last  referred  to. 

The  locking-dog  C,  is  provided  with  a  shank  k,  which 
runs  through  an  aperture  formed  in  a  partition  /.  of  the 
draw-bar  A,  the  dog  being  held  forward  and  within  the 
recess  /,  by  means  of  the  spiral  spring  m.     In  order  that 
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the  locking-dog  may  be  withdrawn  from  its  normal  posi- 
tion in  the  socket  /',  such  mechanism  is  provided  as  is 
best  illustrated  in  the  first  four  figures  of  the  cuts.  The 
dog  C,  is  provided  with  a  cross-bar  D,  which  extends 
through  slots  formed  through  each  side  of  the  draw-head. 
Just  at  the  point  where  the  draw-head  A',  branches  out 
from  the  draw-bar  A,  there  is  a  lug  n,  and  to  this  lug 
there  is  pivoted  a  JJ-shaped  lever  N,  which  projects  for- 
ward from  its  pivotal  connection  with  the  lug  n,  and  is 
connected  to  each  end  of  the  bar  D,  by  links  o.  From  the 
center  of  the  U-shaped  portion  of  the  lever  N,  there  ex- 
tends an  arm  p,  which  is  provided  with  a  weight  /',  and 
the  lower  end  of  this  arm  p,  is  connected  by  a  chain  q,  to 
a  shaft  O,  which  extends  across  the  end  of  the  car,  each 
end  of  the  shaft  being  provided  with  a  hand-wheel,  as  P. 
A  second  chain  q' ,  extends  from  the  end  of  the  arm  p,  to 
the  lower  end  of  a  vertical  shaft  P',  which  is  secured  in 
bearings  fixed  to  the  end  of  the  car  and  extends  upward 
slightly  above  the  car-roof. 


to  the  position  shown  in  dotted  lines  in  Fig  2,  thus  with- 
drawing the  dog  C.  from  the  recess  /,  and  leaving  the 
jaws  B  B',  free  to  swing  upon  their  pivoted  connections  e. 
In  order  that  cars  provided  with  this  coupling  may  be 
coupled  with  cars  provided  with  the  old  form  of  pin-and- 
link  coupling,  each  of  the  jaws  B  B',  is  provided  with  an 
aperture,  as  s,  through  which  the  coupling-pin  may  be 
inserted,  a  coupling-link  of  the  ordinary  construction 
being  used  at  this  time. 

The  balls  R  R',  will  have  all  necessary  play  within  the 
recesses  of  the  locking-jaws,  owing  to  the  form  of  the 
mouth-pieces  d.  .      '     v  ." 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
simple,  economical,  and  thoroughly  reliable ;  while  it 
can  be  equally  well  used  in  conjunction  with  other 
patents  or  ordinary  couplings  as  with  cars  fitted  simi- 
larly.    ".■■■';:;   ■■■"■■''^■,     V'-,-  ■-,■■'■;';■  \.;- 'v^'*^-    ■/'-■■- -     "-,':. 

The  device  is  under  the  control  of  the  inventor,  to 
whom  all  communications  should  be  addressed.    _  ^ 


CHAPPELL's  CAR-COt'PLING. 


The  coupling-link  M,  used  with  such  a  coupling  as 
has  been  described,  consists  of  a  shank  r,  upon  each 
end  of  which  there  is  a  ball  R,  so  proportioned  as  to  fit 
snugly  within  the  spherical  recess  formed  by  the  recesses 
bb. 

The  operation  of  this  coupling  is  as  follows  :  The  coup- 
ling-link M,  having  been  inserted  between  the  jaws  B  B', 
of  one  of  the  cars  to  be  coupled,  and  the  locking-dog  C, 
having  been  advanced  within  the  recess  /,  so  as  to  pre- 
vent the  jaws  from  swinging  upon  their  pivotal  connec- 
tion, the  cars  to  be  coupled  are  brought  together,  and  as 
they  approach  the  extending  ball  R,  of  the  coupling-link 
M,  will  strike  against  the  bell-shaped  mouth  d,  of  the 
lower  jaw  B',  of  the  car,  to  which  the  first  car  named  is  to 
be  coupled,  because,  as  will  be  well  understood,  the  force 
of  gravity  will  draw  the  coupling-link  M,  to  substantially 
the  position  shown  in  Fig.  5.  As  the  cars  continue  to 
approach  the  ball  R,  will  slide  up  the  bell-shaped  mouth- 
piece until  the  coupling-link  and  the  opening  jaws  will  be 
about  in  the  position  shown  in  Fig.  6,  when  anv  continued 
approach  to  the  cars  will  cause  the  ball  to  enter  the  re- 
cesses b  b,  after  which  the  jaw  B,  will  drop  down  so  that 
its  lower  edge  will  be  about  in  a  horizontal  plane,  and  the 
lower  jaw  B',  will  be  raised  when  the  ball  R,  strikes 
against  its  inner  rear  face  .  When  the  parts  are  in  this 
position,  the  spring  m,  will  act  to  force  the  locking-dog  C, 
forward  within  the  recess  /,  thereby  locking  the  jaws  and 
preventing  them  from  spreading  to  release  the  ball  R. 
When  it  is  desirable  to  uncouple  the  cars,  either  the  shaft 
O.  or  the  shaft  P,  will  be  rotated  to  wind  up  the  chains 
q  q',  which  winding  of  the  chains  will  move  the  lever  N, 


Patented  Articles. 


It  would  seem  to  be  a  mistaken  policy  to  rate  patented 
articles  at  what  are  sometimes  prohibitive  prices,  and 
much  of  the  opposition  which  has  been  developed  of  late 
years  toward  patents  arises  from  the  unreasonable  prices 
asked  for  the  goods  themselves.  We  were  recently 
shown  a  certain  article  of  household  use  which  is  a  neces- 
sity. The  cost  to  manufacture  it  could  not  exceed  one 
dollar,  for  the  material  was  common  and  there  was  no 
skilled  workmanship  upon  it  anywhere,  yet  the  retail  price 
of  this  apparatus  was  $10.  Such  prices  are  prohibitive  for 
two  reasons;  one  being  that  not  all  persons  can  afford 
them,  and  another,  that  buyers  are  generally  able  to  tell 
whether  they  are  getting  value  for  their  money  or  not, 
and  estimate  very  closely  between  cost  of  production  and 
retail  price.  The  argument  of  the  seller  seems  to  be,  in 
some  cases,  that  the  article  is  patented  and  he  is  there- 
fore entitled  to  demand  whatever  he  chooses,  and  that  it 
is  a  sufficient  answer  to  any  objection  that  it  is  patented, 
and  cannot  be  had  unless  the  sum  demanded  is  received. 
This  seems  lo  us  to  be  a  wholly  erroneous  position,  and 
the  reply  should  be  that,  inasmuch  as  a  given  article  is 
patented  the  maker  is  ostensibly  protected,  and  can  there- 
fore rely  upon  his  rights  to  vend  for  the  life  of  the  patent. 
Moreover,  commercial  considerations  should  convince  re- 
tailers of  patented  dev  ices  that  popular  prices  sell  more 
goods  than  unpopular  prices.  There  is  really  no  reason 
why  patented  articles  should  sell  for  any  higher  price 
than  those  not  patented.  The  public  does  not  buy  them 
for  the  patent  mark,  but  for  their  utility,  and  if  the  goods 
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are  what  is  claimed  for  them  the  buyer  attains  his  end 
more  rapidly  with  popular  prices  than  with  high  prices. 

Instances  are  not  wanting  where  the  sale  of  really  meri- 
torious patented  articles  has  been  destroyed  by  the  cost 
of  them,  but  when  the  patent  had  expired,  and  the  trade 
were  free  to  make  them,  these  goods  were  again  put  into 
market  and  had  an  enormous  sale  at  lower  prices,    • 

Persons  must  judge  for  themselves  as  to  what  value 
they  put  upon  their  goods,  but  it  would  seem  sound  judg- 
ment to  so  rate  them  that  the  million  could  purchase 
rather  than  a  few  here  and  there. — Mechanical  Engineer. 


Railway   Employes  in  Australia. 


A  CORRESPONDENT  of  the  Indian  Railway  Service  Ga- 
zette, who  formerly  ran  a  locomotive  in  India,  writes  as 
follows  from  Geelong,  Victoria  : 

•'  I  must  inform  you  that  the  railways  here  are  behind 
yours  in  some  respects,  but  not  in  others.  They  have  got^ 
all  the  best  brakes  and  signals,  and  they  say  they  have 
slide-valves  that  have  run  130,000  miles  without  anything 
being  done  to  them ;  but  they  are  behind  in  their  rolling- 
stock,  which  are  unpleasant  to  ride  in  from  the  continual 
jolting,  and  the  method  they  have  of  working  single  lines 
is  fraught  with  danger.  They  work  them  on  the  staff 
system,  and  many  accidents  have  happened  in  consequence 
thereof.  There  is  nothing  like  the  line-clear  message 
system.  As  regards  labor,  there  is  no  chance  in  Victoria 
for  railway  men  to  find  employment.  The  railway  com- 
panies bring  up  their  own  men,  and  a  first-class  body  they 
are.  I  don't  think  you  could  find  better  anywhere.  As  a 
rule  they  do  not  work  longer  hours  than  men  in  India, 
but  they  don't  have  shed  days,  and  considering  the  climate 
I  think  those  employed  on  engines  here  have  the  best  of 
it.  Engineers  get  from  13  to  15  shillings  a  day  ($3.17  to 
$3.65) ;  firemen,  9  to  10  shillings  {$2.19  to  $2.43) ;  but  all 
these  have  been  cleaning  in  the  service  and  begun  before 
they  were  twenty-five  years  of  age.  They  must  pass  an 
educational  test,  be  of  a  certain  height,  five  feet  six  inches, 
and  of  good  moral  character.  AH  the  old  hands  get  com- 
pensation— a  month's  pay  for  every  year  in  the  service — 
when  they  retire  ;  and  I  am  told  the  new  hands  have  to 
insure  their  lives  upon  entering  the  service.  All  claims 
have  to  be  settled  by  the  railway  commissioners.  Loco- 
motive-men are  without  a  doubt  the  best  paid  servants  of 
the  State.    Sunday  work  is  not  known  out  of  Melbourne. 


A  lot  of  lines  do  not  pay,  owing  to  the  sparsely  populated 
country  they  run  through.  Don't  let  any  man  be  foolish 
enough  to  come  here,  if  you  can  help  it,  to  look  for 
work." 


Longest  Line  in  Europe. 


There  is  only  one  European  railway  company  with  a 
mileage  anywhere  near  as  great  as  the  largest  of  ours, 
namely,  the  Paris,  Lyons  and  Mediterranean,  with  4,783 
miles:  but  it  has  larger  earnings  than  any  American  sys- 
tem worked  under  a  single  management.  The  largest 
earnings  per  mile  in  France  are  by  the  Northern  (2,160 
miles).  These  great  systems,  like  ours,  include  some  lines 
with  an  immensely  heavy  traffic  and  others  with  very 
light  business,  usually  embracing  all  lines  in  a  given  dis- 
trict, many  of  which  the  companies  were  required  to  build, 
as  one  of  the  conditions  of  their  charters.  The  French- 
Algerian  roads  make  a  very  poor  showing  indeed.  The 
French  State  railroads,  including  1,420  miles  of  exception- 
ally unproductive  lines,  earned  $3,281  per  mile  last  year. 


The  Land  Grant  of  the  Texas  Pacific  Railroad. 


The  land  grant  of  the  Texas  Pacific  Railroad  lies  in 
Texas  and  embraces  i ,  1 28,000  acres  of  located  land  and 
State  warrants  calling  for  1,300,000  more,  making  in  all 
2,428,000  acres.  The  grant  is  mortgaged  for  about  $2,- 
200,000,  which  would  be  considered  a  very  light  lien  but 
for  the  fact  that  the  land  lies  in  Western  Texas,  some- 
what beyond  the  agricultural  belt ;  still  it  ought  to  aver- 
age about  $1  per  acre.  The  general  committee  to  bring 
matters  to  a  head  is  composed  of  Messrs.  Fordyce,  Clark, 
Paramore,  Bemis,  Kerns,  Gilkerson,  Wolff,  WoerishoefTer 
and  Phillips,  with  Woltf  and  Phillips  a  special  sub-com- 
mittee to  work  up  the  details.. 


French  Railway  Mileage. 


The  length  of  railway  of  general  interest  in  operation 
in  France  at  the  close  of  1885  was  19,059^^  miles,  as  com- 
pared with  18,366^  miles  in  working  at  the  close  of  1884. 
It  follows  that  692^  miles  of  line  were  opened  for  traffic 
in  the  course  of  last  year.  The  length  of  line  of  local 
interest  in  working  at  the  close  of  1885  was  i,io6j^  miles, 
as  compared  with  1,001  X  miles  at  the  close  of  1884. 


DAVIS'  SAFETY  CAR-TRUCK. 


This  device,  which  has  been  subjected  to  Two  Severe  Experimental  Tests  upon  the  Canadian  Pacific  Railway,  has  proved 
itself  to  possess 

/All  the  Requirements  of  a  Perfect  Safety  Truck-Appliance.     :    : 

In  the  event  of  Derailment  the  Truck  remains  in  its  proper  position  with  respect  to  the  Car ; 
and  in  event  of  Broken  Axles,  the  Truck-Frames  are  kept  Parallel  to  the  Car. 

It  can  be  applied  to  Freight-Cars  of  all  kinds,  to  Passenger  and  Sleeping-Cars,  and  to  Locomotives  and  Tenders. 
:       A  Full  Illustrated  Description  of  the  Car-Truck  appeared  in  the  American  Railroad  Journal  for  October,  1885. 
Full  particulars  will  be  furnished  by  addressing 

r. o. BOX, 447.        f  S.  DAVIS,  Montreal,  Canada. 
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-  THE  ELEVATED^    /vr: 

CABLE    RAILWAY  CO. 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction, 

■     BURLINGTON,  IOWA.       :   -: 


J.  N.  Martin,  Prcs.        E.  S.  Edger,  Vice-Pres.       P.  Hale,  Superintend't. 
James  Frame,  Sec.  and  Treas.        Thomas  Hedge,  Attorney.      :     ■ 


See  description  in  this  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 
particulars  to 

JAMES  FRAME,  Sec,  Burlington,  Iowa. 

''::/.'::: --^■::-:':'>   DAVIS'    ''' "'''A':^ ;:'::- 
Improved   Electro-Magnet 

■y     For  Railway  and  other  Signals 


By  means  of  this  improved  instrument,  a  full  description  of 
which  was  published  in  the  November  Journal,  the  armature 
which  carries  the  signal  will  be  turned  into  one  position  when- 
ever the  circuit  is  closed,  and  automatically  turned  back  by  a 
suitable  spring  whenever  the  circuit  is  open,  provided  one 
Electro-Magnet  is  used  ;  while  if  two  Magnets  are  used  the  po- 
sition of  the  signal  will  depend  entirely  upon  the  current  that 
passes  through  either  one  of  the  Magnets. 

The  Magnet  can  also  be  placed  in  any  position  to  operate  all 
the  different  kinds  of  sigjnals  either  in  revolving  or  lifting. 

It  is  especially  adapted  for  use  in  railway  signaling. 

The  inventor  will  dispose  of  this  valuable  patent  at  a  low 
figure.     Address 

WILLIAM    E.  DAVIS, 

571  Third  St.,  Jersey  City,  N.J. 

Cuneo's  Car-Coupling. 

Simple,  Automatic  in  its  Action,  and  applicable 
to  any  form  of  Railway-Car. 

Cars  employing  this  Coupling  can  be  coupled  to  cars  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  American  Railroad  Journal  for  December,  1885. 

Full  particulars  will  be  furnished  by  addressing    ■:'■]'■ 

;         :r  7  JOHN  CUNEO,  ^ 

VlcksburK,  Miss. 


,„-..;-.■;.■:.,'-.•::.;•    KRAMER'S      vW:., .:.,,. 

Automatic  Boiler  Leveling  Apparatus. 

The  undersigned  wishes  to  correspond  with  parties  in  regard 
to  building  his  Automatic  Boiler  Leveling  Apparatus, 
illustrated  in  the  May  number  of  the  American  Railroad 
Journal.  Will  also  dispose  of  patent,  either  partly  or 
entirely,  at  reasonable  figures.  Those  interested,  or  wishing 
to  make  or  buy  territory,  are  invited  to  call  or  correspond 
with  me. 

It  is  the  right  thing  for  Road  Locomotives,  Logging  and 
Railroad  Locomotives.  It  will  save  the  locomotives  in  as- 
cending or  descending  hills  or  high  grades. 


Circulars  free. 


J.  M.  KRAMER, 

Maria  Stein,  Mercer  Co.,  O. 


Establlsliecl   1874. 


THE  PAINTERS'  MAGAZINE 

AND  COACH   PAINTER.    / 

Official  Organ  of  the  Master  Car  and  Locomotive 
Painters'  Association.       ,  . 


THIRTEENTH    YEAR    OF    PUBLICATION. 


Terms :  $1.50  per  Year. 


During  the  twelve  years  of  steady  grov^^th  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  and 
better  than  ever  before.  - 


To  keep  abreast  of  the  times,  every  Painter,  no  matter  what 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  one  gfood  journal  devoted  to  his  profession,  and  if  he  can- 
not, for  want  of  time,  regularly  read  it,  he  will  nevertheless 
find  it  of  great  value  for  reference.   ;    v.;         \' 

The  Painters'  Magazine  has  for  nearly  thirteen  years  met 
the  requirements  of  the  case. 

During  Volume  XII,  1885,  there  appeared  in  The  Painters' 
Magazine  an  average  of  twenty-five  articles  per  month,  of 
practical  value  to  its  subscribers,  to  say  nothing  of  others  of 
general  interest.   ;■       .  ,./■,.''; 

Specimen  copies,  15  cents  each.     Address 

THE    PAINTERS'  MAGAZINE 

72  William  St.,  New  York. 


Incorporated  under  the  laws  of  the  State  of  New  York. 


INTERNATIONAL  BANK  NOTE  CO. 


P.  O.  Box  3039. 


OFFICES,  245  BROADWAY, 


NEW  YORK  CITY, 


RAILROAD  BONDS,  CERTIFICATES  of  STOCK,  CHECKS,  DRAFTS 

•      J-::  :..-  ■■■■r  ■.:::.-■.:  ■—■:  and  all  commercial  paper,  v      •  :   :  w^       .  ,: 

Ei.graved  in  the  highest  style  of  the  art,  with  special  safeguards  to  prevent  counterfeiting  and  alterations. 


Original   Designs  for  Annual  Passes,  Protected   by   Lathe-work,  Submitted   by  this   Company, 

■^'^:,■:/:^<■:■-'■■V■■:  '':':■-:'   ALL  WORK  GUARANTEED.     ■ .:'      '-  ^.•'■^^r.v -i^:/ : . 
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General  Offices  THE   ROTE  AUTOMATIC   BRAKE  COMPANY. 

'  '  Mansfield,  Ohio,  N^ovemierjd,  JSS4. 

To  the  Westinghouse  Air  Brake  Company,  Pittsburgh,  Pa.:  '  .  ■   /. 

Gentlemen  : — Understanding  from  your  published  announcements  that  you  recommend  your  brake  for  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public  test  of  its  merits  in  competition  with  the  Rote  Automatic  Brake 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all  the  railroads  of  the  country,  as  well  as  the  Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  ustd  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it. 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-stock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of  Railroads  and  all  State  Railroad  Commissioners 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or,  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours. 

The  following  points,  among  others,  to  be  considered  and  reported  upon  : 

Cost  of  equipping  trains.  ,  •  . . 

Simplicity. 

Freedom  from  breakage. 

Certainty  of  action.  . 

Effectiveness.  | 

Cost  of  maintaining. 

"Flatting"  of  wheels. 

Any  other  points  submitted  by  you  or  by  us  in- writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service.  *  '  f 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  : 

1st. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them. 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be  widely  and  irregularly  separated  from 
each  other.  , 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  tenders  are,  with  hand-brakes  instead  of  steam  or  air 
brakes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  will  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service.  \ 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irregu.ar  intervals,  just  as  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority.  J 

This  rule  must  in  every  case  be  strictly  observed,  namely:  Both  brakes  must  be  tested  in  precisely  the  same  manner,  ^o  \^^X. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and-  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
into  universal  use.  /X         :■■'-]-•  '■    ■' :  •  ' >     ^^  ■•  v'.    ,        ...-V  ■  ■"■'I 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test. will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  people  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ipublic  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  relative  merits 
of  which  the  railroad  interest  is  primary  and  that  of  the  owners  even  secondary.     Respectfully,     ■      <  . 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

•^    Per  M.  D.  Harter,  President. 


..•^  l>Ii,.•^ "■;■-_  ».;  ','■;<,<■ 
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POOR'S  jVlANy AL    OF    RAILROADS j 

The  NiNBTEENTH   Annual   Number  of  this  Standard   Work  will    issue   in  June,   1886,  enlarged   with  many    new    and     interesting    features. 
The  work  contains  complete  and  exhaustive  information  concerning  every  Railway  Company,  Stock,  Bopds,  .P^bt,  Earnings, 

. ;     .v^ /•  [/      .  •  .  ;;.'\,;  ,  ■^  Expenses,    Dividends,    Officers,    Etc.,    Etc.,    Maps,    Etc.         .  .:,    .[■         ^^  .;       ^..;'^  ./V' ;'•.':":     ~. 

:-/:':''::i:\r-K/^-    ROYAL   OCTAVO,   CLOTH,   1400    PAGES.       PRICE,   $6.00    PER   COPY..W;       ; 


A   NEW  AND  EQUALLY  IMPORTANT    WORK. 


Poor's  Directory  of  Railway  Officials  and  Railway  Directors. 

-  V    .  .    ■    ■      !  '    "^^^  First  Annual   Number  published   in   May,   1886.        Price,  $2.00  per  Copy.  •./'.-'.. 


1.  A  List  of  Officials  of  every  Railway  Company  in  the  United  States,  Canada,  Mexico,  Central  and  South  America,  West  Indies,  Great 
Britain,    Etc.  ...•■. 

2.  A  List  of  Officials  of  Street-Railroads  (Tramways)  in  the  same  countries.      '      "■  '  '  .     . 

3.  A  List  of  the  Directors  of  all  Railway  Companies  and  auxiliary  companies  in  North  America,  alphabetically  arranged,  with  their 
addresses. 

4.  A  List  of  the  Officials  of  organizations  auxiliary  to  the  Railway  System — such  as  Fast  Freight  Lines  and  Transporution  Companies, 
Bridge  and  Union  Depot  Companies,  Packet,  Steamship  Companies,  Parlor  and  Sleeping  Car  and  Equipment  Companies,  Express  and  Telegraph 
Companies,  Etc.  Etc. 

5.  A  List  oi  rbe  Officials  of  Industrial  Enterprises  dependent  on  Railways — such  as  Locomotive,  Car  and  Bridge-Builders,  Rail-Mills,  Etc 

6.  A  List  of  c   icials  of  leading  Exchanges  and  Commercial  Associations  throughout  the  country.  ,  :        . 

7.  A  List  of  the  leading  Contractors  of  the  country,  whose  specialty  is  the  construction  of  Railways. 

8.  A  List  of  Official    of  new  Railways  now  in  progress. 

9.  An  alphabetical  list  of  the  officials  of  all  American  Railways,  with  convenient  system  of  reference  showing  thf  lines  with  which  they 
are  connected. 

v.;  And   other  interesting  features  now  first  presented   in  any  publication.  ' ."  ,V--         .  -  .  .' 

•     :  ^    :;.         H.  V.   &   H.    W.    POOR,   70  Wall  Street.   New  York  City. 


FAIRBANKS'   STANDARD    SCALES, 

;     Of  All   Sizes  and  of     ■         •    - 
Every   Description  for    Railway   Use. 


Portable  Platform  Scales. 


:      The  ■  C 

One  Lever 

Hancock 

Inspirator. 


^  Tlie  . 
Best  Boiler 
■-Feeder 

known  for     Asbestas  Packed  Steam-Cocks. 

Locomotives. 


Double  Acting  Compound  Lever 
;      Jack,  For  Railway  Use. 


311  Broadway,  New  York.  17  Light  St.,  Baltimore,  Md. 

382  Broadway,  Albany  N.  Y.  302  Wood  St.,  Pittsburgh,  Pa. 
216  Main  St.,  Buffalo,  N.  Y.  715  Chestnut  St.,  Phila.,  Pa. 
FAIRBANKS,  BROWN  &  CO., ^3  Milk  St.,  Boston,  Mass. 


The  Scientific  Portable 
Forges. 


^l>li2k. 


no 


AMERICAN    RAILROAD    JOURNAL. 


>Iew  York  &  New  England  Railroad  '  Q^  X.  Ravnolds  &  Co. 

»rt>  A  XTCCTD     CTT7A1k*irD     X/f  A  DVT    A  XTT^     D/~\TTTT7  i/ 


TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,  BALTIMORE  AND  WASHINGTON, 
WITHOUT  CHANGE  ;  connecting  with  through  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  11  a.m.  and  xi.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
?.  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  Returning,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

:  :  ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R.        •  ;rV': 

OflSce,  322  Washington  street.  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL.  Gen'l  Pass.  Agent. 


"MOSAIC-INLAY." 

A  New  and  Beautiful  High- Art  Decoration 
. ;    ■        for  Interiors  of  Railway  Cars.  V 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel ;  is  finished 
smooth,  consequently  there  are  no  reliefs  nor  recesses  to  harbor  dust 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat  ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  woods. 

.  For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "MOSAIC-INLAY  "  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  most 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success.  ■■;   ■    "  / ^    - 

For  further  particulars,  address    .-    ;.•:•■  f'^'-.. 

THE  J.  M.  WADE  "MOSAIC-INLAr"  CO., 

OFFICII    AND   SHOW    ROOMS:'        '      -^  "  -r- 

123  Cedar  St.,  Ne^  York  City. 


GET   THE   STANDARD. 

WORCESTER'S 

%   Quarto  Unabridged  Dictionary.;     > 


.     >     [-    '  (Esublished  io  1770^ 

if/S  &  108  Fulton  St.,  21  Lake  st,. 


NEW  YORK, 


CHICAGO, 


Color   Makers, 

•'  MANUFACTURERS  OF  ^^^    ^^ 

Fine  Coach,  Car  and  Railway  Varnishes,  ^ 
Carmines,  Lakes,  Vermilions,      •    ;     ■ 
White  Lead,  Zinc,  etc.'      ■  •   '^  -j 

Fine  Brushes  for  Artists,  Decor?,cors,  Coach. 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition, 


F.  W.  Devoe  &  Co., 

Manufacturen  of  Fine 

RAILWAY  VARNISHES, 

COACH  AND  CAR  COLORS. 

7.,         ;;/;    Ground  in  OU  and  Japan,         C:'":     , 

-...  '■\.:: ■■■:■■'        ETC,  ETC  "'■  '■■: '  '' 

Fine  Brushes  adapted  for  railroad  use.  Al  Uods  of  Artists'  Matcnalik 
Colors  for  ready  use,  and  all  specialties  for  Railroad  and  Carriage  purposes  , 

Railroad  companies  will  save  themselves  great  trouble  in  paintli^  bj  al> 
lowing  F.  W.  Devob  &  Co.  to  prepare  their  Passenger  and  Freight  Car 
Colors.  This  will  insure  Durability,  (Jmformity  and  Ecooomy.  P.  W 
Devof.  &  Co.  manufacture  from  the  crude  materials  which  art  the  compo- 
nent '7ans  oi  any  snade,  and  thev  understand  oetier  uieir  cnemjcai^  reiatlotv 
snip  whei  ^  combination,  than  can  be  iXMSibie  co  UMas  wm  stmcujrcx.? 
their  dry  matenaii>  and  theu  emnd  them. 

SKND  FOP  SAMPLB  CAKO  OT  TOTTa  '      ^         '' 


Cor.  Fulton  and  William  Streets 
NEW  YORK. 


Edwin  Alden  ^  Brd 

For  cost  of  advertising  in  any  paper  or  list  of  papers 
published  in  the  United  States  or  Canada,  send  to  the  Adver- 
tising Agency  of  EDWIN  ALDEN  &*  BRO., 


Cincinnati, 

Cor.  Jth  and  Vine  Stt. 


or    New    York. 

t40  Nassau  St. 


%*  Our  "  Newspaper  Combinations,"  a  boolc  of  124  pages,  con- 
taining prices  of  advertising,  full  instructions,  etc.,  sent  on  receipt  of 
IOC.  Our  "American  Newspaper  Catalogue,"  containing  names  of 
every  newspap>er  published  in  the  United  States  and  Canada,  sent  pn 
receipt  of  price,  $1.50.     Estimates  free.      ,:  .-  .v.'  >  v'.   I    . 


Advertising   Agents. 


•  '^~   *.--■..      '^       *"V-       •  ••  *■"    ..■•-  : 
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TRADES  UNIONS  AND  STRIKES. 


The  following  portion  of  a  chapter. on  the  above  sub- 
ject is,  with  the  consent  of  the  publisher,  reprinted  from 
the  lait  edition  of  "  Fawcett's  Manual  of  Political 
Economy."*  It  will  be  discovered  by  the  reader  that  this 
chapter,  like  all  the  others  in  the  book,  is  admirably 
clear,  comprehensive  and  impartial,  and,  so  far  as  those 
characteristics  are  concerned,  it  is  in  marked  contrast  to 
much  that  has  recently  been  written  and  published  on 
the  "  labor  question." 

The  frequency  of  strikes  has  for  k  considerable  period 
been  a  prominent  feature  in  the  social  condition  of  Eng- 
land. The  laboring  classes  would  not  always  be  ready  to 
make  such  great  sacrifices  tosupport  a  strike,  unless  they 
believed  it  was  an  efficient  remedy  for  low  wages.  The 
subject  demands  a  careful  and  dispassionate  considera- 
tion, for  the  prejudicesof  e&ch  party  in  the  dispute  are  so 
strong,  and  ■  the  feelings  excited  «o  angry,  that  little  is 
heard  but  useless  recrimination  and  unreasoning  parti- 
sanship. 

According   to   popular   ideas,   strikes  are   inseparably 
connected  with  trades  unions,  and  it  will  therefore  be 
necessary,  in  the  first  place,  to  settle  the  much  disputed 
question  as  to  the  purposes  which  trades  unions  are  in-' 
tended  to  fulfill.    A  royal  commission,  after  an  elaborate 
investigation,  made  a  repM>rt  in  1869  upon  -trades  unions. 
From  this  report  and  other  sources  jf  information  the 
following  conclusions  may  be  deduced:   Trades  unioru 
serve  two  distinct  purposes.     In'the  first  place  a  'trades 
union    performs    the   ordinary  functions  of    a  friendly 
society.    A  member  of  one  of  these  societies  is  assisted, 
when  thrown  out  of  work  either  by  illness  of  the  stagna-  - 
tion  of  trade.     It  is  not  here  necessary  further  to  disofass 
the  effects  of  a  trades  union,  when  it  is  simply  used  for 
the  charitable  purposes  just  indicated;     But  a  trades 
union  is  airways  something  more  than  a  friendly  society ; 
its  chief  object  is  to  oi^nize  the  workmen  of  a  particular 
trade  into  a  combination,  sufficiently,  piowerful  to  enforce 
various  regulations,  both  upon  masters  and  men.    The 
promoteii  of  trades  unions  seem  distinctly  to  understand 
that  the  most  effective  way*  to  raise  the  wag^s  in  any  par- 
ticular trade,  is  to  restrict  the*  number  of  laborers  who 
are  employed  in  it.    Consequently  many  of  the  rules  of 
these  societies  are  framed  with  the  specific  <roject  of  arti- 
ficially limiting  the  supply  of  labor.    Thus  some  trades 
unions  will  not  permit  a  master  workman  to  take  more 
than  a  certain  number  of  apprentices.-' Fn- the' bat tr^kde 
the  number  is  limited  to  two.    If  the  uniob  hasMifficiiciit^ 
power  to  enforce  obedience  ra  its  ^mandates,  an3ri^brki- 
tion  which  limits  the  number  ot  thoserbrbogBt  afpVtcrth^j 
trade  must  exert  a  drrect  influence  to  ^sc^^  ti^e^ager. 

Macmillaa AXo.  ■,.  ..    y        v"   . 


which  are  paid  in  this  particular  branch  of  industry.  For' 
suppose  that  those  who  are  engaged  in  the  manufacture 
of  hats  were  freely  permitted  to  take  as  many  appren-< 
tices  as  they  pleased,  the  number  of  joume3rman  hatter^ 
in  the  country  might  be  very  much  increased.  Let  it  bej 
assumed  that  there  would  be  twenty  per  cent,  more  jour-j 
neymen  hatters  than  there  are  now ;  under  these  circum^ 
stances,  there  would  be  a  greater  number. of  laborer! 
competing  for  employment  in  the  hat  trade,  and  theiit 
wages  would  consequently  be  reduced.  The  saving  tc- 
suiting  from  the  lower  wages  will  ultimately  benefit  those 
who  purchase  hats,  because  the  price  of  hats  would  be 
reduced.  The  hat  manufacturers  would  not  be  able  t6 
appropriate  to  themselves  the  saving^  which  would  accrue 
from  the  payment  of  a  less  amount  in  wages,  because^ 
when  the  cost  of  producing  any  commodity  is  reduce<|, 
its  price  is  sure  to  be  lowered  in  a  corresponding  d^^ree, 
since  people  engaged  in  the  same  trade  compete  against 
each  other  for  as  large  an  amount  of  business  as  {X3ssible ; 
and  in  their  anxiety  to  undersell  one  another,  they  offer 
their  comtnoc^.  es  at  a  price  just  sufficiently  in  excess  of 
the  cost  of  production  to  leave  them  the  profit  ordinarily 
realized  in  trade.  It  therefore  appears  that  those  who 
purchase  any  commodity  are  compelled  to  pay  a  higher 
.price  for  it,^and  that  the  wages  of  the  laborers  engaged 
in  its  manufacture  are  artificially  raised  when  restrictions 
soK  imposed  which  limit  the  namber  of  those  who  are 
permitted  to  be  employed  in  the  particular  trade.  i 

-  These  restrictions  can  oh 7 no  grounds  be  defended;  m 
the  first  place,  any  such  interference  with  the  distribu-. 
tion  of  the  labor  of  the  countrjf,  amongst  its  various 
branches  of  industry,  introduces  many  most  mischievous 
inequalities.  The  labor  of  which  some  employments  are 
compulsorily  derived  is  thrown,  as  a  burdensome  sur> 
plus,  upon  other  branches  of  industry ;  and  the  wages  in 
some  employments  are  consequently  as  much  depressed 
'  as  the  wages  in  others  ajre  raised.  The  members  <^  a 
trades  union,  when  they  usurp  such  powers^  virtually  con- 
fiscate to  their  own'kdv&ntage  a  portion  of  the  wages 
which  would  be  pai4  to  other  classes  of  laborers  if  in- 
dustry were  unshackled  by  such  arbitrary  rules.  Althou^ 
this  injustice  is  striking^  yet  there  still  -Gemains-toJ>e'de-'^ 
scribed  a  much  gteaitftt  wrongs  which  is  inflicted  upon 
,  those  who  are  prevdat^  bya  trades  union  from  following 
the  employment  -they  wovld  sel^o,  if  left  to  their  own 
free  chtoicei  iWitt^Jb  Widil^  W^^^ 


tJK>ihe^<1i^^'>ii. 
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overcrowded,  wages  are  too  low  in  it,  and  it  would  be 
disastrous  if  they  should  be  still  farther  reduced  by  an  in- 
crease in  the  number  of  those  applying  for  employment. 
Every  man  has  a  right  to  judge  of  such  things  for  him- 
self; he  may  wish  to  engage  in  the  trade  because  he  has  a 
particular  capacity  for  it,  and  if  he  is  arbitrarily  driven  to 
some  Gthc  employment,  he  is  deprived  of  the  advan- 
tages of  the  skill  with  which  nature  has  endowed  him.  It 
would  therefore  seem  that  trades  unions  may  inflict  upon 
laborers  great  social  tyranny.  It  is  not  the  laborers  who 
alone  suffer,  for  every  class  of  the  community  is  more  or 
less  injuriously  aflfected.  These  trades  unions  may  im- 
peril the  very  existence  of  an  industry  in  any  particular 
district;  for  the  various  restrictions  imposed  upon  em- 
ployers may  so  much  increase  the  cost  of  a  commodity 
as  to  render  it  impossible  for  them  to. compete  against 
others  in  the  same  trade,  whose  operations  are  not  simi- 
larly impeded.  Examples  may  be  quoted  which  prove 
that  some  branches  of  industry  have  been  driven  from 
certain  localities  by  trades  unions.  The  societies  have 
long  been  very  powerful  in  Birmingham,  and  their  efforts 
were  at  one  time  chiefly  directed  against  the  introduction 
of  machinery.  These  efforts  were  in  a  great  degree  success- 
ful, and  consequently  when  steam  began  to  be  generally 
applied,  those  trades  which  required  much  machinery 
settled  in  other  localities,  and  the  manufactures  of  Birm- 
ingham are  to  this  day  in  a  great  degree  confined  to  those 
branches  of  industry  which  require  comparatively  a  much 
greater  amount  of  manual  labor  than  machinery. 

It  may  perhaps  be  asked  :  How  can  these  trade  socie- 
ties exercise  the  influence  they  do.  when  every  one  is 
aware  that  the  coercion  they  practice  is  not  based  on  any 
legal  sanction  ?  No  end  can  doubt  that  the  members  of 
a  trades  union  commit  a  criminal  act.  if  they  attempt,  in 
the  slightest  degree,  to  interfere  with  any  individual  who 
does  not  belong  to  their  society.  It  would  therefore  ap- 
pear that  social  terrorism  is  the  source  of  their  power ; 
for  although  such  outrages  as  those  committed  at  Shef- 
field are  exceptional,  yet  a  non-union  man  is  subjected  to 
so  many  petty  annoyances  that  his  life  not  unfrequently 
becomes  a  burden  to  him  ;  and  employers  are  coerced  in 
a  similar  manner,  if  they  do  anything  contrary  to  the 
rules  of  a  trades  union.  Thus  if  a  master,  engaged  in 
some  business  such  as  wool-stapling,  where  the  trade  is 
all  powerful,  wett  to  employ  non-society  men,  all  his 
laborers  who  belonged  to  the  trades  union  would  at  once 
refuse  to  work  for  him,  and  he  would  in  this  way  be  sub- 
ject to  great  loss  and  inconvenience. 

It  is  not,  however,  these  regulations  concerning  the  in- 
ternal arrangements  of  a  trade,  which  have  caused  so  much 
public  attention  to  be  directed  towards  trades  unions; 
the  interest  excited  in  these  societion  has  been  in  a  great 
degree  due  to  their  connection  with  strikes.  The  trades 
unions  have,  in  fact,  endeavored  to  regulate  wages,  and 
then  apply  their  organization  to  compel  employers  to 
agree  to  their  demands.  If,  for  instance,  it  is  proposed 
to  reduce  the  wages  in  some  particular  branch  of  industry  ^ 
wJiere  the  majority  of  the  men  employed  belonjg^  to  a 
trade  society,  then,  if  the  leaders  of  the  society  consider 
thiat  the  reduction  ought  not  to  be  made,  they  issue  an 
order  that  work  should  be  discontinued  rather  than  ac- 
cept the  reduction.  U  the  reduction  is  still  insisted  on  by 
th%  ^nployer,  the  immediate  consequence  is  a  turQ-out 


of  the  workmen,  or,  in  other  words,  a  strike.  Now  it  is 
evident  that  a  trades  union  need  not  necessarily  have  the 
slightest  connection  with  a  strike ;  even  if  trades  unions 
did  not  exist,  strikes  might  be  of  frequent  occurrence.  A 
strike  implies  a  combination  amongst  a  large  number  of 
workmen,  and  such  a  combination  is  not  possible  unless 
a  considerable  majority  of  those  engaged  in  any  trade 
agree  to  act  in  unison.  Such  combined  action  as  a  strike 
requires  cannot  therefore  exist  unless  the  workmen  sub- 
mit to  be  governed  by  an  organization.  The  trades  unions 
supply  this  organization,  without  which  there  cannot  be 
complete  unity  of  action.  It  is  quite  possible,  however, 
to  conceive  that  a  trades  union  may  prevent  a  strike,  and 
many  of  these  societies  have,  as  yet,  never  been  connected 
with  a  strike :  still,  as  long  as  a  g^eat  number  of  workmen 
in  this  country  are  warm  advocates  of  the  system  of 
strikes,  it  is  quite  certain  that  trades  unions  and  strikes 
will  be  intimately  connected  together. 

Since  a  strike  requires  combination,  we  have  to  inquire, 
when  investigating  the  effect  of  strikes,  whether  work- 
men by  combining  can  obtain  higher  wages.  It  can 
scarcely  be  disputed  that  they  possess  a  perfect  right  to 
combine.  The  right  may  be.  and  has  been,  abused  ;  then, 
of  course,  it  ceases  to  be  justifiable;  but 'if  employers 
are  freely  permitted  to  invest  their  capital  to  the  greatest 
possible  advantage,  the  employed  may  equally  claim  to  be 
allowed  to  obtain  the  highest  wages  they  can  for  their 
labor.  If,  therefore,  any  number  choose  to  form  them- 
selves into  a  combination,  and  refuse  to  work  for  the 
wages  which  are  offered  to  them,  they  are  as  perfectly 
justified  in  doing  this  as  capitalists  are  when  they  refuse 
to  embark  their  capital  because  the  investment  offered  is 
not  sufficiently  remunerative.  Workmen,  however,  do  an 
illegal  and  most  mischievous  act,  which  ought  to  be 
severely  punished,  if  they  attempt  to  sustain  tKe  combina- 
tion by  force,  or  if  they  coerce  individuals  to  join  it  by 
threatening  to  subject  those  who  keep  aloof  either  to  an- 
noyance or  personal  violence.  Workmen  have  sometimes 
maintained  their  combinations,  not  only  by  acts  of  vio- 
lence, but  also  by  various  kinds  of  social  terrorism.  Jus- 
tice obviously  demands  that  the  blame  which  attaches  to 
such  actions  should  not  be  borne  by  those  who  never 
abuse  the  power  of  combination.  An  increasing  number 
of  the  intelligent  artisans  of  this  country  each  year  be- 
come more  decided  advocates  of  trades  unions.  The  in- 
fluence of  these  societies  is  rapidly  extending  in  other 
countries ;  it  is  therefore  very  important  to  ascertain  the 
effect  exerted  upon  wages  and  upon  the  general  condition 
of  the  laborer  by  a  legitimate  use  of  the  power  of  com- 
bination. 

It  is  interesting  to  remark,  as  pointed  out  in  "The 
Economics  of  Industry  "  (p.  189),  by  Mr.  and  Mrs.  Marshall, 
that  when  trades  unions  first  began  to  be  formed  at  the 
beginning  of  this  century,  they  directed  their, efforts 
mainly  to  obtaining  the  revival  of  certain  restrictions  in 
« trade,  such  as  a  limitation  in  the  number  of  apprentices, 
w4iich  had  b^n  framed  in  the  time  of  Mary  and  Elizabeth. 
Gradually,  however,  instead  of  asking  for  Government  in-, 
terference,  trades  unionists  liave  so  successfully  directed 
their  efforts  to  free  themselves  from  GoveYi^ment  in^r- 
ference.  that  now  the  right  of  combination  has  been  fully 
recognized  and  workmen  are  freely  permitted  to  combine 
is  any  manner  which  would  be  lawful  t&  other  persons. 
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When  investigating  the  effect  of  trades  unions  on 
wages  it  is  essential  to  keep  dearly  in  view  the  funda- 
mental distinction  between  the  permanent  and  temporary 
consequences  which  arise  from  the  operation  of  an  econ- 
omic agency.  In  every  branch  of  industry  there  is  a 
certain  position  of  equilibrium  to  which  profits  and 
wages  have  a  tendency  to  approximate.  A  long  time, 
however,  may  be  required  to  restore  wages  and  profits  to 
this  position  of  equilibrium.  Thus  the  woolen  trade 
cannot  permanently  continue  very  much  more  profitable 
than  the  potton  trade,  because  the  competition  of  capital 
will  gradually  induce  capital  to  be  invested  in  the  one 
trade  and  withdrawn  from  the  other.  Competition  can- 
.  not  exercise  this  equalizing  force  instantaneously:  it 
takes,  for  instance,  a  considerable  time  to  erect  new 
woolen  mills,  and  there  will  always  be  much  hesitation 
before  men  will  relinquish  such  a  business  as  the  cotton 
trade,  to  which  they  have  been  accustomed.  Hence,  one 
branch  of  manufacture  may  continue  for  many  years  ex- 
ceptionally prosperous,  whilst  in  some  other  business 
there  may  be  a  corresponding  depression. 

Competition  exerts  a  similar  equalizing  influence  upon 
wages.  If  wages  in  one  branch  of  industry  are  excep- 
tionally high,  whilst  in  some  other  they  are  exceptionally 
low,  labor  will  be  gradually  attracted  to  the  business  in 
which  the  high  remuneration  is  given,  and  will  be  with- 
drawn from  the  business  in  which  the  remuneration  is 
less  than  the  average.  But  here  again  time  is  required 
for  carrying  out  this  equalizing  process.  Laborers  will 
rather  submit  to  some  temporary  loss  than  change  their 
occupation.  A  considerable  expense  will  also  be  incurred, 
if  a  man  has  to  change  his  residence  in  order  to  obtain  a 
new  employment.  In  some  cases  it  happens  that  such 
obstacles  as  these  neutralize  the  force  of  competition,  not 
temporarily,  but  for  an  indefinitely  long  period.  For  in- 
stance, the  wages  of  agricultural  laborers  in  some  locali- 
ties are  permanently  depressed  below  the  vfcmgt  rate. 
The  reason  of  this  is.  that  the  force  which  competition 
would  exert  to  advance  these  wages  is  neutralized  by  the 
laborer  being  prevented  through  ignorance  and  poverty 
from  resorting  to  those  localities  where  wages  are  higher. 
These  general  remarks  enable  us  more  exactly  to  deter- 
mine the  influence  whidi  can  be  exerted  upon  the  condi- 
tion of  the  laborers  by  the  power  of  combination. 

If  competition  acted  simultaneously,  or  in  other  words, 
if  profits  and  wages  in  every  branch  of  industry  were 
always  at  their  natural  rate,  it  might  be  at  once  concluded 
that  the  power  of  combination  could  exercise  no  effect: 
either  upon  profits  or  wages.  Suppose,  for  instance,  thati 
workmen  by  resorting  to  a  strike  obtained  an  advance  in 
wages.  This  advance  would  be  of  lio  benefit  to  them,  if 
the  competition  of  other  laborers,  anxious  to  participate 
in  this  advance,  could  immediately  prod^e  its  e()uaiidngj 
etfect.  No  conclusion  of  any  practical  value  can  be  ar- 
rived at  on  the  subject  unless  the  mode  in  which  com-; 
petition  acts  is  kept  steadUy  in  mind;  In  all. those i 
branches  of  industry  in  w^ieh  the  competition  of  labor 
and  capital  freely  acts  th^^  ^uinot  be  secured  any  per- 
manent increase  in  profit^ Or  wages,  by  a  combination 
either  of  employers  or  employed.  It  has.  however»  been 
previously  remarked  that  in  sonie  cases  the  ei^^izing 
'  effect  Of  competition  is  neutralized  through  ftn  inddlnitdy 
long  period,    this  occurs  wfdi  ttfpjf^  VO  ^isuHiaire  in 


those  counties  where  the  wages  are  the  lowest.    When  a 
branch  of  industry  is  in  this  position,  there  can  be  no 
doubt  that  laborers  can.  by  combining,  secure  a  pem»aaent 
advance  in  wages.    Suppose,  for  instance,  that  when  the 
Dorsetshire  laborers  were  earning  only  ten  shillings  a  week 
they  received  so  much  extraneous  assistance  that  they 
were  able  to  maintain  a  prolonged  strike.    The  farmers, 
under  such  circumstances,  would   almost  inevitably  be 
vanquished  in  the  struggle.     They  would  be  ruined  if 
their  land  remained  uncultivated,  and  since  the  wages 
previously  paid  were  minimum  wages,  it  would  be  impot* ' 
sible  to  obtain  labor  from  other  localities  unless  a  higher 
remuneration  were  offered  for  it.   The  power  of  .combina- 
tion has.  within  the  last  few  years,  since  the  establish- 
ment of  agricultural  laborers'  unions,  produced  some 
effect  in  raising  the  wages  of  our  worst  paid  agricultural 
laborers.  When  these  combinations  become  more  general, 
various  other  agencies,  such  as  migration  and  emigration, 
will  be  brought  into  operation  to  raise  wages.    It  now  re- 
mains to  investigate  the  influence  which  a  power  of  com- 
bination may  exercise  upon  wages  and  profits,  during  the 
time  which  always  elapses  before  competition  can  pro-j 
duce  its  equalizing  effect,   x;^    /^        "'      -  ~^^^^^^^^^      '     :  | 
When  men  labor  simply  for  hire,  it  is  manifest  that  the 
adjustment  of  wages  is  analogous   to   the    bargaining 
which  is  carried  on  by  the  buyer  and  seller  of  a  com- 
modity.   Although  it  is  no  doubt  true  that  the  price  at 
which  a  commodity  is  sold,  approximately"  to  the  cost  at 
which  it  can  be  produced  and  brought  ^  market,  yet  the 
price  at  which  it  is  actually  sold  is  often  to  a  considerable 
extent  influenced  by  various  circumstances  which  may 
happen  to  place  the  buyer  in  either  a  better  or  worse 
position  for  bargaining  than  tUe  seller.     In  a  similar  way 
wages  ultimately  depend  upon  the  amount  of  capital  and 
upon  the  number  of  laborers ;  yet  the  wages  which,  at 
any  tinae,  are  paid  in  a  certain  trade  are  to  a  considerable 
extent  influenced  by  the  relative  advantages  possessed  by 
employers  and  employed  for  carrying  on  the  bargaining 
by  which  wages  are  adjusted.    The  question  therefore 
arises,  will  workmen  by  combining,  or  by  showing  that 
/they  have  the  power  to  combine,  improve  their  position 
^  in  carrying  on  this  bargain  ? 

\T0  tt  continued.) 


REPORT    OF    THE    NEW    YORK    RAILROAD 

COMltlSSIONfiRS  ON  THEIR   CAR- 

COUPLER   TESTS. 


The  board  of  railroad  commissioners  have  made 
public  their  decision  and  recommendation  upon  their 
car-coupling  tests  recently  made.  They  issue  this  ataie- 
ment : 

The  authorities  of  the  New  York  Central  and  Hndson 
River  Railroad  Cpmpany  courteously  put  at  the  disposal 
of  Uie  board  emsj  facility  to  make  the  triala  aa  complete 
as  practicable  under  the  cuxnimstances.  The  tests  wtre 
ihade  upon  the  curve  of  a  side-track  and  under  socli^ccm- 
diUons  ad  would  most  frequently  Occur  in  practical  o^>er-^| 
ation<  Thir^-three  different  couplers  were  representied,' 
'  The  points  sind  requirements  particularly  oonsideitd  «erd 


as  foUowa: 


4'U/i; 


a  , 


Fhi^YveSiS^  to  o^^  ilt^  its  o^  kind  wHi^uici 
or  different  height  of  draw-bar.  ^  .-.t^'^viA' 


hm 


^"^^ 


.  ■.- ' 


XX4 


AMERICAN    RAILROAD    JOURNAL. 


Second. — Facility  to  uncouple  under  all  circumstances. 

Third. — Facility  to  couple  with  common  link-and-pin. 
and  whether  automatic  or  not. 

Fourth. — Certainty  to  hold  on  uneven  track. 

Fifth. — Capacity  to  set  so  as  not  to  couple  when 
"  kicked  "  into  side-tracks,  etc. 

Sixth. — Non-liability  of  obstruction  by  dirt,  yiow,  ice. 
rust,  etc. 

Srventh. — Strength  to  resist  concussion. 

Eighth. — Certainty  of  knowinpj  which  car  to  uncouple 
in  the  dark. 

Ninth. — Position  of  device  to  raise  pin  so  as  not  to  l)c 
above  floor  of  car,  with  reference  to  applicability  to  plat- 
form cars.  J 

Tenth. — Non-interference  of  uncoupling  device  with 
brakeman  guiding  link  into  old  draw-bar. 

Eleventh. — Simplicity  of  construction. 

Twelfth.— fLosx.. 

The  importance  of  the  subject  is  shown  by  the  fact  that 
the  average  number  of  deaths  from  coupling  per  year  in 
this  State  for  the  last  two  years  has  been  sixteen  deaths 
and  380  injuries  to  person. 

The  board  had  three  principal  objects  in  making  the 
tests :  ■■  i 

First. — To  give  an  opportunity  to  inventors  to  display 
their  devices  in  a  public  way. 

Second. — To  see  what  devices  presented  fulfilled  the  re- 
quirements of  the^law. 

Third. — To  take  another  step  toward  determining,  if 
possible,  which  is  the  best  coupler. 

The  first  two  objects  were  attained.  Some,  but  not 
much  advance  was  made  toward  the  third.  There  are  so 
many  devices  having  merit,  yet  none  without  objection, 
that  the  board  would  be  greatly  embarrassed  were  it  re- 
quired to  positively  recommend  any  one  to  the  exclusion 
of  all  others.  This  may  seem  a  somewhat  disappointing 
conclusion,  but  it  is  the  only  one  possible  under  the  cir- 
cumstances. If  the  merits  of  all  could  be  combined  in 
one,  a  perfect  coupler  would  be  the  result,  but  it  must  be 
remembered  that  every  little  improvement  is  patented, 
and,  until  sufficient  essential  patents  are  the  property  of 
one  party,  a  perfect  device  seems  impossible.  In  the  an- 
al<^ous  case  of  the  Westinghouse  air-brake  a  vast  number 
of  patents  have  been  purchased  by  the  Westinghouse 
company  in  addition  to  the  original  invention  of  Westing- 
house, and  so  with  almost  every  other  device  which  is  in 
final  successful  operation.  - 

-  The  board  proposes  to  give^Uws  subject  its  continued 
attention.  The  impressions  and  views  it  now  holds  it 
gives  with  due  caution,  reserving  the  right  to  alter  or 
amend  them  as  circumstances  and  increased  investigation 
and  experience  may  warrant. 

To  attain  the  main  object  of  an  automatic  coupler.  /.  e., 
to  save  the  limbs  and  lives  of  trainmen,  it  is  most  desir- 
able that  but  one  device  should  be  in  universal  use.     If 
there  is  diversity  it  will  increase  rather  than  diminish  the* 
present  dangers.       ,'    i 

There  appear  to  be  but  two  ways  for  this  to  be  brought 
about,  one  by  the  operation  of  the  law  of  the  "  survival  of 
the  fittest,"  the  other  by  the  creation  by  congress  of  a 
commission  to  determine  upon  one  coupler  and  compel 
its-adoption  by  all  compaoie^  engaged  in  inter-State  com- 


The  first  method,  it  would  seem,  will  be  slow  beyond 
all  compur.it ion  from  present  indications.  There  appears 
to  be  no  good  reason,  however,  why  the  second  could  not 
be  done. 

Under  its  powers  to  *' regulate  commerce  among  the 
several  States."  congress  has  already  prescribed  rules  for 
the  inspection  of  hulls  and  boilers  of  steamships,  for  the 
examination  of  engineers  as  to  their  competency,  for  ves- 
sels being  provided  with  boats.  life-preservers,  and  for  ' 
many  similar  things  to  insure  the  safety  of  travel  by 
water. 

It  would  seem  that  the  same  power  could  and  should 
be  exercised  to  insure  safety  in  the  operation  of  railroads. 

From  the  diversity  of  the  recommendations  made  by 
the  States  which  have  already  acted  on  the  coupler  ques- 
tion, it  seems  to  be  hopeless  to  secure  unanimity  from 
them  acting  separately.  t 

One  is  embarrassed  at  the  outset  of  this  subject  with  the 
fact  that  there  arc  two  rival  and  irreconcilable  classes  to 
deal  with — first,  the  so-called  "  vertical  plane  couplers," 
and  second,  the  link  couplers. 

VERJICAL    PLANE   COUPLERS.  ' 

Some  of  the  practical  difficulties  with  the  vertical  plane 
class  are :  v  ( 

First. — None  of  them,  as  at  present  manufactured,  with 
the  exception  of  the  Cowell  and  Janney.  couple  automatic- 
ally with  any  other. 

This  difficulty  could  be  remedied  to  a  great  extent  by 
having  the  movable  knuckle  universally  on  the  right  side, 
and  of  the  same  size.  But  positive  objections  are  made 
by  the  Hein  company,  for  instance,  to  altering  the  pro- 
portions of  the  coupler,  on  the  ground  of  destroying  its 
strength.  f 

Second. — None  of  them  undertake  to  couple  automatic- 
ally with  the  old  link-and-pin,  except  the  Cowell. 

This  is  a  most  serious  objection,  for  the  reason  that  the 
slot  into  which  the  link  goes  is  much  smaller  than  in  the 
old  draw-head,  and  the  danger  to  the  brakeman  of  getting 
his  hands  caught  corres(>ondingly  greater. 

The  cars  with  which  many  of  them  are  equipped  are 
not  provided  with  deadwoods,  so  there  is  no  protection 
for  the  trainmen  in  case  of  the  draw-heads  being  broken 
by  concussion.  Deadwood  blocks  should  be  provided  in 
all  cases.  ■  ■■  ■•'  *'  : -v --I  :•-■"■• 

The  device  to  couple  and  uncouple  is  frequently  in  the 
way  and  adds  another  danger. 

In  the  case  of  the  Cowell  a  throat  is  cut  in  the  face  to 
take  a  link.  There  is  a  dog  moved  by  a  spring  to  hold 
the  pin  up.  This  dog  is  intended  to  be.  pushed  back  by 
the  link  and  the  pin  to  fall  automatically.  The  difficulty 
is  twofold. 

First. — The  link  would  only  b^  pushed  in  by  a  draw- 
head  having  a  solid  throat.  (This  difficulty  is  common  to 
1^  great  many.) ''  ':'-■'■'-■.  ,;  -  \-^-  '•'■  f    '.^ -'.■:::  ■ 

Second. — The  throat  in  the  Cowell  is  so  shallow  that  the 
link  strikes  before  the  draw-heads  come  in  contact,  so  the 
link  would  take  the  whole  force  of  the  blow  in  coupling, ' 
and  would  bear  the  whole  strain  pushmg— <:onditions 
which  would  bend  or  break  it.  •       ' 

Third. — Almost  all  of  :the  vertical  plane  couplers  appear 
to  be  more  or  less  liable  to  become  fouled  by  dirt  or  rust 
\i  left  standing  for  some  time  exposed  to  the  weather,  al- 
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though  there  is  quite  a  difference  in  them  in  this  respect ; 
the  contrivance  to  catch  the  arm  and  hold  it  in  place 
being  quite  complicated  in  some  and  simpler  in  others. 

LINK   COUPLERS. 

Link  couplers  as  a  class  present  certain  obvious  advan- 
tages. They  are  simple  in  construction,  cheap,  not  so 
liable  to  get  out  of  order,  conform  better  to  the  present 
method  of  coupling,  and  afford  more  "  slack,"  thus  allow- 
ing a  long  freight  train  to  be  more  easily  started  than  if 
coupled  with  the  closer  "  vertical  plane  "  type.  The  board 
does  not  propose  to  discuss  the  question  as  to  which  class 
forms  "mechanically"  the  more  perfect  union.  It  is 
sufficient  to  say  that  either  forms  a  sufficiently  perfect 
union.  The  advantage  which  many  of  the  link  class 
possess  of  coupling  automatically  with  the  old  draw-head 
the  board  deems  of  g^eat  importance.  It  will  be  many 
years  before  the  latter  is  entirely  discarded  from  the  rail- 
roads of  the  country,  and.  therefore,  forms  an  important 
factor  in  the  problem. 

A  serious  difficulty,  however,  with  this  type  is  that  none 
of  them  will  couple  automatically  with  the  old  draw-head 
unless  the  latter  has  a  closed  throat,  so  that  the  link  will 
be  pushed  on  to  the  hook  or  against  the  dog  to  allow  the 
pin  to  drop,  as  the  case  may  be. 

All  those  familiar  with  the  subject  will  recognize  that 
this  requires  a  link  of  a  standard  length,  and  a  throat  both 
in  the  old  draw-head  and  in  the  automatic  draw-head  of 
a  standard  depth,  shallow[enough  to  insure  the  link  being 
pushed  so  as  to  secure  connection,  and  deep  enough  to 
-permit  the  draw-heads  to  come  in  contact  after  con- 
nection: . « 

Inasmuch  as  a  very  large  proportion  of  the  old  draw- 
heads  are  either  "  skeleton  "  or  hollow  too  far  back,  this 
requirement  makes  an  automatic  coupling  with  them  im- 
possible. 

It  is  desirable  that  a  standard  link  be  adopted  and  that 
all  draw-heads  be  provided  with  a  stop  in  the  throat  so  as 
to  permit  the  link  to  enter  but  half  an  inch  beyond  its 
middle  point.    This  could  be  done  at  a  trifling  expense. 

It  is  quite  obvious,  therefore,  that  any  automatic  coup- 
ler requiring  a  link  longer  than  the  standard  (say  ten-and- 
a-half  inches  inside  measurement)  is  essentially  defective. 
This  is  equally  true  with  regard  to  any  fixed  link  coupler. 

It  is  also  asserted  that  any  hooked  coupler  (such  as 
Archer,  etc.),  is  apt  to  have  hook  wear  away,  thus  render- 
ing uncoupling  liable— this  fact  gives  an  advantage  to  a 
pin.      ."."'■'.  .;-^-':"v  ---  .-:''■■■■  ::.-'^r-.y  ^^'-r'...:'"':;::  ■■/::':  ■■,■-'''>[  '  .' 

The  law  of  the  State  as  it  exists  to-day  is  very  broad. 
It  provides  that  no  coupler  shall  be  placed  upon  any  new 
freight-car  •  ♦  *  "  unless  the  same  can  be  coupled 
and  uncoupled  automatically  without  the  necessity  of 
having  a  person  guide  the  link,  lift  the  j^n  by  hand,  or  go 
between  the  ends  of  the  cars." 

Such  cooplef  might  be  defective,  however,  in  many  of 
the  respects  heretofore  pointed  out.  The  strict  legal  duty 
of  the  board  would  be  fulfilled  in  seeing  that  the  railroad 
corporations  adopt  suchMevices  as  come  within  the  law. 
however  defective  in  otherrespects ;  and.  indeed,  it  is  the 
only  positive  power  vested  in  the  board  in  the  premises,. 
It  has  deemed  it  better,  however,  to  call  attention  io  the 
matters  hereinbefore  mentioned  and  to  make  the  follow- 
ing recommendations : 


I 


CONCLUSIONS  AND  RECOMMENDATIONS.   \]   : 

The  board  of  railroad  commissioners  recomm^iidt : 

First. — ^That  the  standard  height  <^  draw-bar  of  the: 
Master  Car-Builden'  Association,  viz.:  two  feet  nine 
inches  from  top  of  rail  to  center  of  draw-head  when  car 
is  empty,  be  adopted  by  all  railroad  corporatiootl  that 
new  cars  be  made  to  cor.form  thereto,  and  that  old  cars 
when  repaired  be  made  ta  conform  as  nearly  as  possible. 

Second. — ^That.  all  freight-cars  not  having  platforms,  be 
equipped  with  "  dead  wood  "  blocks  to  conform  to  the 
standard  of  the  Master  Car-Builders'  Association.  | 

Third. — That  a  standard  link  be  adopted  of  ten  and 
one-half  inches  inside  measurement,  and  thirteen  inches 
outside  measurement.  ,     ;*■;:.;•  1 

Fourth. — That  all  existing  link-and-pin  draw-heads  he 
provided  with  a  stop  in  the  throat  to  orevent  a  link  enter- 
ing more  than  seven  inches. 

Fifth. — Of  the  couplers  presented  to  be  tested  on  the 
i6th  and  17th  of  June,  the  board  finds  the  following  tp 
fulfill  the  requirements  of  the  law.  ; .    ♦  -;  I 

There  are  many  others  of  which  the  board  has  drawings 
or  models  and  which  possess  merit,  but  as  to  them  the 
board  makes  no  mention,  for  the  reasons,  first,  that  cars 
were  not  equipped  with  them,  and.  second,  that  but  little 
weight  can  be  given  to  the  working  of  a  model  alone. 

Those  practically  tested  are  divided  : 

First. — Into  classes  mentioned  in  what  the  board  rq;ards 
as  the  order  of  merit. 

Second. — Each  coupler  is  mentioned  under  its  class  in 
what  the  board  regards  as  its  order  of  merit. 

'•■■     FIRST  CLASS.        i-^V:/'. 

A. — Link  and  pin  couplers ;  pin  held  up  by  catch  or 
"  dog."    The  "  dc^ "  is  thrown  back  by  link  entering, 
allowing  pin  to  drop  automatically — uses  standard  link 
and  couples  automatically  with  old  draw-bar  if  stop  in^ 
throat,  or, 

B. — Beveled  pin  permitting  link  to  slip  under: 
Hoag.  McKeen.  N.  Barr.  P^rry,  United  States.  Robin- 
son. Keeler.  Sherman.  Thurber,  Whiimaa  Kilmer  (^veled 
pin),  Wilson  (beveled  pin).       • 

SECOND  CLASS. 

Vertical  hook  and  link.  Link  pushed  on  to  hook. 
Couples  automatically  with  old  draw-bar  if  stop  in  throat : 
Archer.  Aikman,  Marks,  Smillie.  Baldwin,  Fenaell. 

:        THIRD  CLASS. 

So-called  "vertical  plane  couplers,"  A  ''knuckle" 
opening  in  a  horizontal  plane,  fits  into  a  correspooding 
knuckle  on  other  draw- bar — does  not  couple  automatic- 
ally with  old  draw-head,  except  Cowell,  which  has  throit 

in  face:     --r",,        ■■:;-;'  -.v*^  '•-■•.*  ,^\^'i««  ■;','.»":•■  ^^j'-. 

Janney.  Barnes^ '  Cowell,  Thurmond,   Dowfing,  Hem,^ 

Titus  &  Bossinger.  Boston  Automatic,  Lorraine,  i 

.-  /  ......  ■    ^  ...\^       l 

FOURTH  CLASS.  t 

Fixed  link.    Does  not  couple  aujom^tirally  ^jith 
draw-bar.: '•.,'■  .  '^.'    V  - '„"     ' !' 

Ame%  Curtis  &  Wood,  Adams.  Felthausen  % 
slater;      .. '•      . 
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0U8  but  practicability  not  been  demonstrated.     Couples 
automatically  with  old  draw-bar  : 

Wood  &  Drake,  doubtful  utility.     Kaltenbeck.  doubtful 
utility.  I 


REPORT  OF  COMMITTEE  OF  THE  MASTER 

CAR -BUILDERS'  ASSOCIATION  ON 

STANDARD  DEAD-BLOCKS. 


After  giving  a  history  of  the  action  of  this  association 
with  reference  to  standard  dead-blocks  and  the  height 
of  draw-bars  for  freight-cars,  the  committee  on  this  sub- 
ject concluded  its  report  to  the  last  convention  as  fol- 
lows : 

Your  committee  are  quite  well  aware  of  the  disfavor 
with  which  any  change  of  standards  already  adopted  by  the 
association  is  regarded — and  properly  so — by  a  majority 
of  its  members.  Nevertheless,  if  there  is  good  reason  for 
making  such  a  change,  the  sooner  it  is  done  the  better. 
In  the  case  of  the  standard  dead-blocks,  it  will  be  seen 
that  the  height  from  the  tops  of  the  rails  to  the  under 
side  of  the  sill  is  3  feet.  This  would  make  the  height  to 
the  center  of  the  dead-block  40  inches.  The  height  of 
draw-bars  and  dead-blocks  of  twenty-four  of  the  principal 
railroads  is  given  in  the  following  list : 

NUMBER  OF  CARS  OWNED  BY,  AND  STANDARD    HEIGHT  OF 
DRAW-BARS  AND  DEAD-BLOCKS  ON  DIFFERENT  ROADS. 


New  York  Central  8t  Hudson  River. 
New  York.  West  Shore  &  Bu/Ialo. .. 

Pennaylyania 

New  York,  Lake  Erie  A  Western  . . . 

LchishVaUejr 

Delaware  A  Hudson  Canal  Co 

Buffalo,  New  York  A  PtiUadelphia.. 
Delaware,  Lackawanna  A  Western.. 


Cbicago,  iburUnfftoo  A  Quincy 
Chicago,  Rock  Island  A  Pacihc 

Chicago  A  Northwestern ai 

Illinois  Central 

Grand  Trunk 

Intercolonial .. 

Misaoari  Pacific 

Central  Vermont 

Burlington,  Cedar  Rapids  A  Northern. 

Mobile*  Ohio.. 

LouisTille.  New  Albany  A  Chicago . . . 

Chicago,  Mflwaukee  A  St.  Paul 

Detr^t.  Lansing  *  Northern 

Chesapeake  *  Ohio 

Baltimore  A  Ohio 

Chicago*  Alton.. 
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From  this  it  will  be  seen  that  on  only  two  of  the  roads 
are  the  dead-blocks  placed  as  low  as  ttie  standard  height. 
All  the  other  roads  place  them  higher.  This  is  tolerably 
good  evidence  that  the  standard  height  is  too  low. 

By  comparing  the  height  of  draw-bars,  in  actual  use  on 
the  different  roads  named,  it  will  be  seen  that  a  majority — 
14  of  them — are  over  33  inches  high.  If  we  count  the  cars 
owned  by  those  roads,  we  find  that  those  lines  which 
place  the  draw-bars  higher  than  the  Master  Car-Builders' 
standard,  own  231.674  cars,  whereas  those  which  have 
adopted  33  inches  or  under,  own  only  108.874.  It  is  four- 
teen years  since  the  standard  height  of  33  inches  was 
recopunended  by  the  Car-Builders'  Association,  and  yet 
'(tt  MP  n9t'9ecuj:cd  H  more  ^eral  adoption  than  the  fig- 


ures which  have  been  quoted  indicate.     All  of  the  mem- 
bers of  the  Car- Builders'  Association  will  agree  that  it  is 
very  desirable  to  secure  uniformity  in  the  height  of  draw- 
bars.    The  question  then   comes  up,  with  the^prevailing 
practice   which    has   been   described,   what   is   the   best 
method  to  adopt  to  secure  uniformity  ?     Is  it  to  adhere 
to  the  standard  which  was  adopted  fourteen  years  ago,  or 
would  the  end  aimed  at  be  best  secured  by  a  modification 
of  it  to  suit  the  existing  practice  of  the  principal  lines? 
Doubtless,  if  the  standard  was  to  be  established  to-day 
it  would  be  made  higher  than  it  was  in  1872.     As  already 
stated,  in  1884,  when  the  standards  were  revised  by  the 
executive  committee,  they  recommended  that  the  height 
of  draw-bars  should  be  2  feet  9  inches  "  when  the  car  ts 
loaded  to  its  full  carrying  capacity''      The    association 
overruled  the   recommendation  of  the  committee,  and 
made  33   inches  the  height  when  the  car  is  empty.     The 
discussion  of  this  subject,  however,  revealed  that  many  of 
the  members  misunderstood  that  the  standard  height  was   . 
to  be  measured  when  the  car  is  loaded.    In  recommending 
a  standard  for  dead-blocks  the  committee  at  the  outset 
have  encountered  the  difficulty  that  the  present  height 
of  draw-bars  is  too  low,  and  as  it  determines,  to  some  ex- 
tent, the  height  of  the  dead-blocks,  the  committee  were  . 
compelled  to  consider  the  one  standard  as  well  as  the 
other.     The  question  which  they  felt  obliged  too  enter- 
tain was  that  which  has  already  been  stated,  that  is,  what 
action  of  the  association  will  be  most  certain  to  bring 
about  uniformity  in  the  height  and  dimensions  of  draw-  : 
bars  and  dead-blocks?     On  careful  investigation  your 
committee  were  compelled  to  conclude  that  some  modi- 
fication in  the  standard  height  of  draw-bars  and  dead- 
blocks  is  essential  to  secure  their  general  adoption. 
They  therefore  recommend : 

First. — That  the  standard  height  of  draw-bars  for 
freight-cars,  measured  perpendicularly  from  the  tops  0/ 
the  rails  to  the  center  of  the  draw-bar,  shall  not  exceed 
2  ft.  1 1  in.  when  the  car  is  empty,  nor  be  less  then  2  ft.  9 
in.  when  it  is  loaded.  <   .  ;v  '    I  ■ 

Second. — That  the  height  of  dead-blocks,  megaured 
from  the  tops  of  the  rails  to  the  center  of  the  blocks,  be 
not  less  than  3  ft.  5  in.  when  the  car  is  loaded,  nor  more 
than  3  ft.  9  in.  when  it  is  empty. 

Third. — That  when  double  dead-bloclcs  are  used  that 
their  vertical  height  and  their  width,  measured  crosswise 
to  the  track,  be  each  8  in.,  and  their  thickness,  measured 
lengthwise  to  the  track,  be  6  in.;  that  they  each  consist 
of  a  casting  as  represented  by  the  drawing  submitted 
with  this  report.  t 

Fourth.— T\i2X  when  a  beam,  Attached  to  the  end-sill, 
is  used  for  carrying  the  dead-blocks,  that  it  be  made  36 
in.  long,  not  less  than  4  in.  thick  and  8  in.  vertical  depth. 

Fifth.-^ThaX.  in  other  respects,  double  and  single  dead- 
blocks  be  made  in  conformity  to  the  standards  heretofore 
adopted  by  this  association,  as  shown  in  the  drawings 
^submitted  with  this  report. 

Sixth. — ^The  committee  also  recommend  that  the  nuts 
on  the  ends  of  the  truss-rods  be  seated  in  cup  washers,  so  as 
not  to  project  beyond  the  surface  of  the  end-sill,  and  that 
the  Space  between  the  ends  of  the  cars  be  kept  as  dear  as 
possible  of  bolt-heads  or  other  objects  which  ave  liable  to 
dtch  the  clothing  or  injure  those  engaged  Id  coupling 

cars.      ■....'  -    .  :,• —.    ■•■.-■:;:.• 
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Farther,  the  committee  recommend  the  adoption  of  the 
following  resolution: 

Resotved,  That  the  recommendations  of  the  committee 
on  Dead-blocks  be  submitted  to  the  members  of  the  as- 
sociation for  approval  by  letter-ballot. 

Charles  Blagkwell. 
Geo.  W.  Demarest. 
M.  N.  Forney. 


Legislation  on  Patent  Laws. 


On  January  26,  the  Hon.*  R.  W.  Townsend,  of  Illinois, 
introduced  a  bill  in  the  House  of  Representatives,  and 
which  has  been  reported-  favorably  by  the  Committee  on 
Patents,  under  the  title  of  "  An  Act  to  limit  the  juris- 
diction of  United  States  Courts  in  Patent  Cases,  and  to 
protect  persons^ho,  without  notice,  are  bona-fide  manu- 
facturers, purchasers,  venders,  and  users  of  articles,  ma- 
chines, machinery  and  other  things  for  the  exclusive  use, 
manufacture,  or  sale  of  which  a  patent  has  been  or  may 
hereafter  be  granted."  . 

The  bill  provides : 

First. — That  United  States  District  and  Circuit  Courts 
shall  have  no  jurisdiction  to  hear  or  try  any  case  wherein 
the  amount  in  controversy  does  not  exceed  two  hundred 
dollars.  ' -•  ■■=    "V^:^;;  ■■..':■.;- .^^v' ■;;::■: :•.;■■..  :■>.,;■•;•.; 

.  Second. — ^That  purchasers  of  patent  rights  for  actual  use 
Ihall  not  be  liable  for  infringing  the  same  to  joint,  part 
(Owners,  or  others,  of  whose  ownership  or  interest  they 
bad  no  knowledge  at  the  time  of  the  purchase,  and  fur- 
ther. 

That  no  purchaser  of  any  article,  machine,  etc.,  who  at 
the  time  of  such  purchase  was  unaware  that  the  same 
was  Covered  by  [>atent  or  patents,  shall  be  liable  for  dam- 
ages for  infringement,  until  after  written  notice  by  the 
patentee. 

Thi^d. — Repealing  all  law  or  parts  of  laws  inconsistent 
with  stations  I  and  2. 

Fourih. — That  suits  now  pending  shall  not  be  affected 
by  the  Act.  :••  .  ■•  ^ 

Comitifenting  on  this,  in  a  letter  to  one  of  the  dail^ 
papers.  Mr.  Geo.  H.  Benjamin  of  New  York  says:  "The 
practical  effect  of  this  bill  will  be  to  utterly  destroy  a 
patent  system  which  it  has  taken  a  hundred  y^^rs  to 
build  up,  and  which  is  being  gradually  adopted  as  the 
best  in  use,  by  all  the  great  nations  of  the  world. 

"Western  legislators  seem  to  have  a  peculiar  spite 
against  patents  in  general,  and  lose  no  opportunity  to 
attempt  legislation  inimical  thereto— forgetting  that  in  a 
great  measure  the  material  prosperity  of  this  country  has 
been  due  to  our  liberal  patent  system  and  the  protection 
accorded  to  inventors.    :      -■■.    ■:.^,,  ■;-:,■  --r::-'- 

**  It  will  be  observed  that  this  bilf  i^rovtdes  for  taking 
away  the  right  of  action,  and  hence^the  remedy  by  in- 
junction, unless  the  amount  in  controversy  be  $200.  In 
the  large  majority  of  cases  before  the  courts,  Jt  is.  quite 
imj^osslble  to  tell  what  the  damage  has  been  until  after 
the  accounting  before'^e  master,  and  further,  the  ques- 
tion is  often  not  so  mucli  the  recovery  of  damages  as*of 
rratraitimg  further  injury ;  and  for  this  very  reason,  suits 
are  usually  brought  on  the  equity  side  of  the  United 
Staltte  Coiirts:  The  righ^  appeal  tathe  Supf«me  Court 
of  the  United  States  ^not  limited  by  tht  amount  In 


controversy,  and  it  seems  rather  absurd  to  create  such  a  :, 
limitation  in  the  subordinate  courts.  In  sh<»t,  this  sec- 
tion is  not  only  probably  unconstitutional,  but  in  direct 
opposition  to  many  of  the  statutes  relating  to  the  juris- 
diction of  the  United  States  Courts,  and  to  patent  in- 
terests, which  would  in  effect  be  repealed  by  the  third 
section  of  the  proposed  bill'  and  hence  entail  hopetesf 
confusion. 

"  Relative  to  the  second  section  of  the  bill,  it  establishes 
a  premium  upon  ignorance  and  mendacity.  In  ^ect  it 
licenses  and  encourages  infringement.  A  knowledge  of 
the  law  is  always  to  be  presumed,  and  whether  one  vio- 
lates it  innocently  or  with  malice  he  should  suffer  the 
prescribed  penalty.  The  *  innocent  purchaser '  humbug 
has  been  made  the  excuse  for  all  sorts  of  attempts  at 
vicious  l^islation.  If  a  man  buy  a  piece  of  property  he 
will  search  the  title.  Why  should  he  not  do  the  same  in 
the  matter  of  a  patent  right  ?  The  Government  provides 
a  record,  and  such  search  can  be  readily  made  and  at 
small  cost.  There  is  already  a  law  specially  applicable  to 
registr)  of  title  of  patent  rights. 

"Again,  the  bill  provides  that  the  innocent  purcbuer 
shall  not  be  liable  until  notified.  >  -  -j 

"  A  finds  an  empty  house,  takes  possession  and  occupies 
it,  in  the  absence  of  the  rightful  tenant.    He  claims  that 
he  is  not  liable  for  trespass,  because  he  did  not  know  it ; 
belonged  to  any  one.    It  is  unnecessary  to  say  such  an 
excuse  would  be  of  little  avail.  . 

"  What  arguments  the  advocates  of  the  bill  have  ad- 
vanced, I  am  at  a  loss  to  conjecture.  There  is  no  doubt, 
however,  that  the  passage  of  such  a  bill  would  be  a 
severe  blow  to  all  the  patent  interests  of  the  country,  and 
it  should  not  be  permitted  to  become  a  law." 


Odd  Results  of  Railroad  Building. 


The  two  railroads  that  are  engaged  in  the  construction 
of  the  spur  from  the  West  Shore  Depot  to  Beigen  Pointy 
and  of  the  spurs  from  the  several  railroad  depots  in 
Jersey  City  to  the  point  at  the  foot  of  Hudson  City  hill, 
at  which  the  Great  Union  Depot  is  to  be  situated,  are 
having  a  phenomenal  experience  with  their  work.    The 
Pennsylvania  Railroad  Company  is  building  a  high  em- 
bankment across  the  streets  at  the  foot  of  the  hili,  and: 
then  around  the  east  side  of  the  hill.    The  Junction  Rail- 
road Company,  in  which  all  the  roads,  including  the  West 
Shore,  are  said  to  be  interested,  is  preparing  to  build  a 
piled  trestle  at  an  angle  of  about  4.5^  with  the  Peiui»: 
sylvania  Railroad's  embankment.  The  Penm^hrania  Rliil^ 
road  system  of  construction  is  to  erect  a  simple  trestle^ 
and  then  fill  in  around  it.    The  trestle  and  fillip  Are 
being  put  on  made  ground,  and  it  is  not  an  unufoal  ^ng' 
for  the  laborers,  on  going  to  work  in  the  morning,  to  luid> 
the  trestle  and  filling  twenty  feet  below  the  level  at  wl%H 
they  had  been  left  the  night  before.    One  night  thie  trslbUe 
..sank  twentyreight  ieet.    The  city  at  that  pointrnta^cln^ 
crust  above  a  marsh  of  unknown  depth,  and  tiie> 
done  by  the  road  sinks  below  the  earthy  cxva(t' 
marsh,  and,  s^treading,  affects  the  level  of  the' land 
feet  distant  from  \U       - ■^.••na\.-:-v;-^^.-  ■v.vrr^  ■='  jl  ^;' 
At  Second  street,  between  Piyor  and  Meneles 
ttiere  stood  eighteen  houses.    They  had  bees 
hjr^he  Juactioii  Raikoad,  i^iidi  it  tacroia 
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with  the  design  of  removing  them  to  First  and  Third 
streets.  It  was  discovered,  however,  that  the  filling  at  the 
Pennsylvania  embankment  a  block  away,  sank  into  the 
marsh,  spread  under  their  foundations,  and  lifted  them  in 
some  cases  twelve  to  fifteen  feet  above  their  usual  level. 
They  were  in  such  danger  of  falling  that  their  immediate 
removal  became  necessary,  and  all  but  two  have  been 
taken  away.  At  the  corner  of  Third  and  Merseles  streets 
are  six  houses,  owned  three  each  by  ex-Sheriff  Cronan 
and  State  Treasurer  Toffey,  that  have  been  raised  high 
in  the  air  by  the  swelling  of  the  ground  on  which  they 
stand.  They  have  been  shored  and  blocked  up,  and  it  is 
proposed  to  let  them  stay  there  if  possible. 

The  houses  thus  affected  by  the  filling-in  arc  at  least 
150  feet  away  from  the  embankment.  Second  and  Third 
streets  at  the  place  indicated  are  new  streets,  having  just 
been  graded.  The  phenomenon  is  not  so  noticeable  at 
the  older  thoroughfare  of  First  street,  though  it  is  very 
much  nearer  to  the  company's  filling  than  Second  and 
Third  are.  The  houses  that  face  on  First  street  have  not 
been  affected,  though  the  swelling  of  the  land  approaches 
so  closely  to  them  that  their  rear  yards  have  been  raised 
into  terraces. — New   York  Evening  Post. 


Proposed  Tunnel  Across  Northumberland  Straits. 


When  Prince  Edward's  Island,  Gulf  of  St.  Lawrence, 
entered  the  confederation  of  the  Canadian  Dominion,  one 
of  the  articles  of  agreement  was  that  communication  should 
be  maintained  with  the  mainland  of  Canada  all  the  year 
round.  In  consequence,  large  sums  of  money  have  been 
thrown  away  on  the  Northern  Light  and  other  steamers, 
which,  it  was  expected,  could  force  their  way  during 
winter  through  the  fields  of  Arctic  ice  which  block  North- 
umberland Straits.  The  result  has  been  a  complete 
failure,  and  the  125,000  islanders,  notwithstanding  the 
agreement,  are  prattically  shut  off  from  communication 
with  the  outer  world  in  the  icy  months  of  winter.  It  is 
now  proposed  to  keep  up  communication  all  the  year 
round  by  constructing  a  tunnel  tube  resting  on  the  bed  of 
the  straits.  The  plans,  which  have  been  accepted  by  the 
government  of  the  island,  have  been  under  the  considera- 
tion of  a  committee  of  engineers,  submitted  to  the  Do- 
minion Government,  and  the  scheme  is  to  be  brought 
before  the  Canadian  Parliament  in  the  current  session. 
Four  lines  have  been  surveyed  across  the  straits,  and  a 
plain  or  plateau  has  been  found  in  which  the  tunnel  tube 
can  be  successfully  laid.      1 

It  is  proposed  to  build  on  each  side  of  the  straits 
piers  inside  of  the  "bordice,"  through  which  the  tube 
is  to  be  driven  for  some  2.800  feet,  the  total  length 
of  the. huge  pipe  or  tunnel  being  six  «nd  a  half  miles, 
or  about  five  and  a  half  nautical  miles  between  the 
piers.  The  bottom  of  the  straits  shows  a  very  good 
road  bed,  the  depth  of  water  varying  from  36  feet  on  the 
tsUnd  side  to  about  80  feet  in  the  middle  of  the  straits. 
and  thence  ashore  on  the  New  Brunswick  side,  \oyi  feet. 
The  tunnel  is  to  be  i8;i  feet  in  diameter,  and  to  be  con- 
structed of  heavy  sections  of  chilled  white  cast-iron,  4 
inches  thick  or  more,  according  to  depth.  Mr.  H.  H. 
Hall,  of  the  Submarine  Tunnel  and  Tube  Company,  of 
New  York,  is  the  patentee  pf  the  process  of  casting  the 
tube%  as  well  as  of  the  chilled  white  metal  used.    It  is 


estimated  that  at  the  present  market  price,  the  cost  of 
the  iron  for  the  tunnel  would  be  j^i7  per  linear  foot, 
making  the  total  estimated  cost  of  the  work  close  upon 
/1 1. 000.000.  The  metal  is  stated  to  be  non-corrosive  in 
sea  water,  as  shown  by  the  exposure  for  12  years  in  the 
harbor  of  Sidney.  The  sections  are  bolted  together  by 
inside  flanges,  making  a  water-tight  rust  joint  with  a 
smooth  exterior.  A  connection  with  the  surface  could  be 
maintained  by  a  vertical  shaft  if  desired  ;  but,  as  a  railway 
could  be  laid  through  the  tunnel  as  fast  as  it  is  built,  all 
the  material  used  could  -enter  that  way,  a  supply  of  fresh 
air  be  obtained,  and  communication  maintained  with  the 
shore.  Where  the  depth  of  water  will  allow  of  the  ob- 
struction to  the  channel,  the  tunnel  is  to  be  laid  on  the 
natural  bottom  of  the  straits ;  otherwise  a  channel  is  to 
be  dredged,  m  which  the  tube  is  to  be  sunk. 


Chinese  Railway  Scheme. 


On  the  subject  of  the  recent  unsuccessful  endeavors 
of  certain  German  capitalists  and  iron  manufacturers  to 
secure  from  the  Chinese  Government  a  contract  for  the 
construction  of  railways,  the  Vossische  Zeitung  says  : 

"  A  conference,  in  which  representatives  of  the  Deutsche 
Bank  and  the  iron  industry  took  part,  has  been  held  at 
the  Discount  Bank,  and  reports  were  presented  from  the 
delegates  iry  China.  From  these  it  appears  that  a  decision 
on  the  part  of  the  Chinese  Government  as  to  the  con-, 
struction  of  the  railways  is  not  to  be  counted  on  with  cer- 
tainty until  the  Emperor  attains  his  majority — that  is,  at 
the  end  of  next  year.  The  reports  show,  moreover,  that 
the  circumstances  of  the  country  are  not  at  present  of  a 
character  to  justify  the  expectation,  indulged  m  on  many  ■ 
sides,  that  railways  would  be  profitable.  Besides  this, 
English  competition  must  be  carefully  borne  in  mind. 

"  In  face  of  these  reports,  it  was  resolved  to  recall  Herr 
Erich  at  once.  Another  of  the  three  delegates  will  return 
in  a  short  time,  while  the  third  will  remain  in  China  for 
the  present."  '•    i 

The  answer  received  by  the  depuution  from  the  Viceroy 
at  Tientsin  is  said  to  have  been :  "  We  will  build  railways, 
when  we  are  able  to  manufacture  the  material  in  our  own 
country."    The  reports  candidly  admit  that  the  result  of 
the  mission  to  China  is  absolutely  nil. 

To  such  a  frank  statement  nothing  need   be  added, 
The  gigantic  railway  scheme,  of  which  so  much  has  been  , 
said  and  written,  proves  to  be  a  mere  myth. — London 

Times.  '  . 

♦ 

How  Coal  Has  Been  Displaced  by  Natural  Gas. 


The  use  of  natural  gas  in  the  manufactories  of  Pittsi- 
burgh  has  done  away  with  the  consumption  of  189,850 
bushels  of  coal  a  day.  In  250  working  days,  which  is 
considered  a  year  by  manufacturers,  the  whole  amount  of 
coal  displaced  would  run  up  to  47,450,000  bushels.  Caf- 
oulating  100  bushels  to  be  an  average  day's  output  for  a 
coal  miner,  it  would  take  1,600  coal,  miners  to  dig  this 
coal,  but  altogether  the  use  of  natural  jgas  has  thrown 
about  5,000  men  out  of  work  in  this  reg;ion,  It  reqyircd 
the  use  of  633  railway  cars  tp  transport  the  coal.  ^Eacli  of 
these  30  feet  in  length,  would  make  a  string  more  than 
three  miles  long. 


-■'*  f 
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British  versus  American  Locomotires. 


A  LIVELY  discussion  of  the  relative  merits  of  British 
and  American  locomotives  has  been  carried  on  in  the  col- 
umns of  the  English  engineering  papers,  a  correspon- 
dent, Mr.  John  Fernie,  who  seems  to  be  a  British  subject, 
now  resident  in  Pennsylvania,  in  a  recent  letter  to  Engi- 
neering, sets  forth  some  of  the  advantages  of  American  loco- 
motives in  the  following  forcible  language:  "The  English 
straight  axl«\  whether  of  iron  or  steel,  requires  a  great 
deal  of  special  hammer  work  put  upon  it.  The  central 
portion  has  to  be  reduced  below  the  collars  and  bosses  for 
the  wheels ;  it  has  to  be  heated  and  reheated  for  this  pur- 
pose, and  there  is  considerable  loss  and  waste  in  the 
furnace,  and  through  cutting  and  paring  cross-ends;  and 
however  carefully  forged,  there  is  a  good  deal  of  waste  in 
the  lathe,  cutting  out  for  the  journals  and  collars.  Now. 
the  American  axle  is  cut  from  a  straight  bar  forged  or 
rolled. 

"There  is  little  waste  in  cutting  it  to  length,  and  put- 
ting it  through  a  straightening  mill ;  there  is  only  a  slight 
scraping  taken  off  it  in  the  lathe  to  true  it  up  for  the 
wheels,  journals  and  collars,  the  latter  being  shrunk  on 
instead  of  being  solid  as  in  the  English  axle.  In  the  case 
of  the  driving  axle  the  center  part  is  turned  a  little  larger 
than  the  portion  for  the  wheels  and  journals.  The  eccen- 
trics solid  are  first  pushed  on.  then  the  collars  are  shrunk 
on,  and  then  the  wheels,  the  end  contact  of  the  axle- 
brasses  being  made  between  the  bosses  of  the  wheels  and 
the  collars. 

"  Now,  as  compared  with  the  English  axle,  we  have  here : 

"I.  No  distortion  of  fiber  or  irregularity  of  structure 
arising  from  the  forging. 

"2.  No  sharp  comers  to  weaken  or  start  a  fracture 
when  a  heavy  blow  or  strain  is  thrown  on  the  wheels. 

"  3.  Most  perfect  simplipty  and  economy ;  and  this  sim- 
plicity and  economy  is  carried  throughout  every  detail  of 
the  American  engine.  Some  of  your  correspondents  have 
said  that  any  country  blacksmith  could  repair  it,  and 
surely  this  is  the  very  high<St  recommendation.  Scattered 
over  some  130,000  miles  of  railroads  of  this  great  conti- ; 
nent,  climbing  huge  mountains,  running  over  the  most^ 
miserable  roads — many  without  ballast — crawling  over 
rickety  wooden  bridges,  or  turning  square  round  a  street 
corner  on  the  overhead  railroads  in  New-York,  there  is 
no  other  engine  that  could  adapt  itself  to  this  work ;  often 
ditched  by  washouts  in  wild,  unsettled  districts,  there  is  no 
engine  which  can  be  so  quickly  set  on  its  legs  again.  Can 
we  wonder  our  colonists  desire  it }  A  machine  on  which 
there  is  not  a  pound's  weight  of  material  more  than  is  re- 
quired, not  a  cent's  worth  more  cost  than  is  necessary : 
there  is  no  other  engine  which  has  such  steaming  quali- 
ties, or  can  take  «uch  heavy  loads,  and'tbis  engine  is  a  ra- 
cer, too.  as  Mr.  Burnett  describes  it ;  c»ming  thundering 
along  at  more  than  seventy  miles  an  hour  with  the  brave 
boys  strapped  on,  coolly  taking  their  diagrams.  We  hold 
our  breath,  and  say  on  what  English  engine  would  you 
like  to  do  this,  when,  mdst  astonishing,  Mr.  Burnett  trots 
out  a  Brighton  engine,  ami  with  his  pencil  and  paper  and 
a  few  figures  runs  the  American  engine  off  the  road. 

"  In  my  former  letter  I  asked,  what  would  American  en- 
gineers gain  by  using  the  plate  frames  ?  Let  me  ask  what 
Am^ric^  r^lroad  companies  F9P}^  lo^  ^X  H^ii^  ^bc  £p- 


glish  crank-axle  and  the  English  wheel?  Taking  the 
last  year's  returns  of  what  I  consider  the  model  railroad 
of  the  world,  the  Pennsylvania  Railroad  would,  accoraing 
to  their  mileage,  had  they  used  the  English  locomotive, 
have  broken  from  1 70  to  200  crank-axles  last  year.  That 
is,  at  200.000  miles  per  crank.  Figure  up  the  forges,  steam- 
hammers,  slotting  machines,  and  crank-axle  lathes  re- 
quired to  turn  out  all  their  crank-axles.  This  same  rail- 
way last  year  turned  out  of  their  foundry  upwards  of  100,- 
000  cast-iron  wheels,  and  they  saved  nearly  £()0,ooo  ster- 
ling by  making  them  at  their  own  works.  Count  up  the 
regiment  of  forges,  lathes  and  slotting  machines  to  turn 
out  100,000  English  wheels  in  a  year,  and  when  to  all  this 
you  add  the  copper  fireboxes  and  brass  tubes  required  by 
the  English  engine,  you  will  get  an  idea  of  not  only  the 
loss,  but  what  would  be  the  ruin  of  the  American  railways, 
the  adoption  of  the  English  locomotive  engine.    ■-',■■■:  v - 

"  I  was  quite  willing  to  accept  Mr.  Burnett's  estimate 
that  the  American  engine  was  ;^40o  cheaper  than  the -Eng- 
lish engine,  but  since  he  explains  away  that  estimate  1 
must  place  the  different  details  of  the  engines  opposite  to 
one  another,  and  leave  engineers  to  judge  for  themselves 
as  to  their  relative  expense,  my  estimate  being  that  the 
American  engine,  say  with  16  in.  cylinders,  would  cost 
less  than  what  I  mentiorfed  in  my  former  letter. 

English  Engine.  American  Engine, 

Boiler,  best  Yorkshire  iron.     Open-hearth  steel. 
Copper  firebox  >^  in.  thick.     Steel  firebox  1^  in.  thick. 


Copper  stays. 

Brass  tubes.  * 

Crank-axle. 

Straight  axles  forged. 

Plate  frames. 

Steel  horn  blocks. 

Wrought-iron  wheel  centers 

drivers. 
Crucible  steel  tyres:     ' 


"  stajrs. 
Iron  tubes. 
Straight-bar  axle. 

•^  ;        "    axles. 
Bar  frames. 

Cast-iron  centers. 


'  Open-hearth  steel  tyres  for 

drivers. 
Wrought-iron  centres  lead-   ,Cast-iron  wheels. 

ing. 
Crucible  steel  tyres.  Leaders  in  bogie. 

"  I  conclude  this  portion  of  my  letter  by  saying  that,  in 
my  opinion,  no  more  complicated,  wasteful  and  unscien- 
tific form  of  locomotive  engine  could  be  devised  than  the 
English  engine,  and  no  more  simple,  economical  and  sci- 
entific than  the  American  engine,  and  my  advice  to  the 
English  railway  companies  would  be  to  copy  it  and  to  du- 
plicate it  as  soon  as  possible.         ^  k  v  ';   ^■■■ 

"  Now  for  results.  Well,  take  our  greatest  colony,  tke' 
one  nearest  our  doors,  the  most  loyal,  a  country  of  botind^ 
less  undeveloped  wealth,  the  colony  with  the  greatest  rait- 
way  mileage,  and  whose  very  existence  and  future  dev^- 
opment  depends  on  the  extension  of  railways  and  cfai^ 
ways  of  working  them,  a  country  where  railways  have  ^-^- 
built  with  English  capital.  Does  Canada  use  the 
locomotive  or  the  English  wheel  ?  and  if  not,  then 
not  ?  Surely  the  example  of  Canada.  Australia,  ind  N< 
Zealand  refusing  to  use  the  English  engines  sbou^ 
enough»^-;\;\  -  ■:-  '■-■.■^'^■■.■-rr.:\::^.\C-^r^-.^->-^^ 

"  There  is  no  doubt  that  in  the  old  tiioei  Qiaa||jr  gtf 
gl^  victory  was  obtaiiied  by  men  not  knbwioff  w|^' 
wer^  beaten,  bui  bnite  streng&  whl  aot  wm  wbat 
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these  days  of  science  and  precision.  Wc  must  excel  the 
victor  in  his  arts,  or  copy  him.  Has  Enj^land  the  inven- 
tive skill  to  beat  America?  What  improvements  has  Eng- 
land effected  during  the  last  twcniy-fivc  years  in  railways, 
and  what  has  America  done?  Will  England  copy  Amer- 
ican inventions  and  ifloas?  Certainly  not  till  she  is  com- 
pelled. Look  at  the  first  street-railway  in  London  ;  at  Mr. 
Alport's  attempt  to  introduce  the  American  carriages  on 
the  Midland  Railway.  Take  the  la.st  ca.sc,  perhaps  one  of 
the  very  worst,  the  automatic  brake.  Now.  in  my  opinion, 
there  was  only  one  good  brake  in  the  market,  and  this 
was  so  much  the  best  that  there  was  not  even  a  good  sec- 
ond to  it;  but  if  reasonable  terms  could  not  have  been 
made  for  its  use,  then  all  the  companies  should  have 
united  and  adopted  the  next  best.  What  is  the  case  to- 
day? How  many  brakes  are  there  in  England?  In 
America  there  is  practically  but  one  brake,  and  uniform- 
ity is  universal,  but  how  can  there  be  interchangeability 
when  there  is  diversity  of  apparatus  and  systems  as  in  Eng- 
land ?  Consequence  is,  the  railways  have  to  pay  for  it, 
and  when  the  system  is  adopted  on  goods  trains  as  it  is 
being  done  here,  it  will  cost  the  railways  perhaps  a  million 
to  get  the  best  brake,  the  one  that  should  have  been 
adopted  at  the  first.  Yours  faithfully, 

"John  Fernie,  M.  L  C.  E.,  England. 
■    "DuNDAFF,  Pa..  U.  S.  a..  lune  14,  1886." 


Oliver  Evans  and  His  Inventions. 


In  a  lecture  on  this  subject  delivered  at  the  Franklin 
Institute  in  Philadelphia.  Nov.  20,  1885,  by  Coleman  Sel- 
lers. Jr..  he  sums  up  the  work  of  Evans  in  the  following 
concluding  remarks: 

With  regard  to  Oliver  Evans'  connection  with  the 
steam  engine,  this  much  we  can  safely  say,  that  he  early 
conceived  the  idea  of  using  steam  of  high  pressure,  that 
he  lost  no  opportunity  to  bring  his  views  to  the  attention 
of  those  whom  he  thought  could  assist  him  in  the  realiza- 
tion of  his  hopes;  that  he  built  a  successful  steam  engine 
in  1802 ;  drove  a  heavy  wagon  by  steam  in  1805,  and  pro- 
pelled a  boat  by  steam-driven  paddle-wheels  the  same 
year.  That  the  type  of  engines  he  designed  (small 
diameter  of  the  cylinder  and  long  stroke)  continued  for 
many  years  the  distinctive  American  engine.  We  see 
that  he  helped  to  overcome,  by  his  personal  exertions,  the 
universal  fear  of  high  pressure  steam,  and  introduced  a 
type  of  engines  which,  by  their  lightness  and  cheapness, 
were  fitted  for  the  needs  of  a  new  settlement.  But  that 
he  was  the  first  man  to  conceive  the  idea  of  using  high 
pressure  steam  is  scarcely  probable ;  that  he  originated 
the  locomotive  is  very  doubtful.  A  Frenchman  named 
Cug^ot  built  a  model  high-pressure  traction  engine  in 
1769,  which  ran  for  a  time  about  the  streets  of  Paris, 
until  it  upset,  and  was,  with  its  inventor,  promptly  cast 
into  prison.  The  next  year  he  made  a  second,  which  is 
still  in  existence  in  Paris,  and  failed,  chiefly  because  its 
boiler  was  too  small.  In  1784  Murdock  made  a  model 
high  pressure  engine,  and  Watt,  in  his  patent,  put  forth 
the  idea  of  a  steam  carnage  for  common  roads.  This 
was  two  years  before  Evans  applied  for  his  patent  in 
Pennsylvania.  In  1800,  Trevethick  made  an  engine  with 
beam,  cylinder  19  inches  diameter,  5  feet  stroke,  and,  in 
1803,  he  took  out  bis  patenter    Tb^r^  are  certainly  many 


points  of  similarity  between  the  engines  of  Trevethick  ' 
and  Evans,  but  I  do  not  think  it  is  proved  that  the 
former  copied  the  drawings  of  the  latter,  or  even  appro- 
priated his  ideas.  It  is  much  more  likely  that  the  two  in- 
ventors, having  the  same  goal  before  them,  endeavored 
to  arrive  at  it  by  the  same  means,  or,  as  Oliver  Evans 
says  of  another.  "  it  frequently  happens  that  two  persons, 
reasoning  right  f)n  a  mechanical  subject,  think  alike  and 
invent  the  same  thing  without  any  communication  with 
each  other." 

In  the  Lmporiiim  of  the  Arts  and  Sciences,  published  in 
Carlisle.  Pa.,  1812,  Evans  repeated  his  oft-quoted  proph- 
ecy as  to  the  future  of  the  railroad,  which  was  as  follows: 

**Thc  time  will  come  when  people  will  travel  in  stages 
moved  by  steam  engines  from  one  city  to  another,  almost 
as  fast  as  birds  fly — fifteen  to  twenty  miles  an  hour.  Pass- 
ing through  the  air  with  such  velocity — changing  the 
scenes  in  such  rapid  succession — will  be  the  most  exhil- 
arating, delightful  exercise.  A  carriage  will  set  out  from 
Washington  in  the  morning,  and  the  passengers  will 
breakfast  at  Baltimore,  dine  at  Philadelphia,  and  sup  at 
New  York  the  same"  day. 

"  To  accomplish  this,  two  sets  of  railways  will  be  laid 
so  nearly  level  as  not  in  any  place  to  deviate  more  than 
two  degrees  from  a  horizontal  line,  made  of  wood  or  iron, 
on  smooth  paths  of  broken  stone  or  gravel,  with  a  rail  to 
guide  the  carriages  so  that  they  may  pass  each  other  in  dif- 
ferent directions  and  travel  by  night  as  well  as  day ;  and 
the  passengers  will  sleep  in  these  stages  as  comfortably  as 
they  do  now  in  steam  stage-boats.  A  steam  engine  that  will 
consume  from  one-quarter  to  one-half  a  cord  of  wood  will 
drive  a  carriage  180  qiiles  in  twelve  hours,  with  twenty  or 
thirty  passengers,  and  will  not  consume  six  gallons  of  water. 
The  carriages  will  not  be  overloaded  with  fuel  jj*>  water. 
♦  ♦  *  And  it  shall  come  to  pass  that  the  memory  of 
those  sordid  and  wicked  wretches  who  oppose  such  im- 
pro>  ements  will  be  execrated  by  every  good  man,  as  they 
ought  to  be  now.       •  >    •"  I     : 

•*  Posterity  will  not  be  able  to  discover  why  the  Legis- 
lature or  Congress  did  not  grant  the  inventor  such  pro- 
tection as  might  have  enabled  him  to  put  in  op>eration 
these  great  improvements  sooner — he  having  asked 
neither  money  nor  a  monopoly  of  any  existing  thing." — 
Extract  from  Address  to  the  People  of  the  United  States. 


Freight-Car  Brake  Tests. 


The  committee  of  the  Master  Car  Builders'  Associa- 
tion, which  has  charge  of  the  tests  of  freight-car  brakes, 
which  are  now  in  progress  at  Burlington,  Iowa,  has  is- 
sued a  pamphlet,  giving  the  character  and  conditions  of 
the  tests,  of  which  the  following  is  an  abstractly      . 

"  Each  brake  company  must  furnish  50  box-cars  equipped 
with  its-brakeon  both  trucks  of  each  car. 

"  The  first  tests  will  begin  on  July  13  at  Burlington.  Iowa, 
after  which  the  .cars  will  be  returned  to  their  owners,  and* 
the  "brakes  subjected  to  an  endurance  test  by  being  put 
into  general  service,  until  the  second  test  is  made  in 
April,  1887.  In  the  meanwhile  a  record  of  the  mileage  of 
the  cars  and  the  cost  of  repairs  to  brake ,  w  ill  be  ke|>t. 

"  In  April,  1 887,  the  cars  will  be  retui  nod  to  Burlington, 
and,  without  being  prepared  for  trial,  the  July  test  will 
be  repeated.      .  .  . 
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"Two  eight-wheeled  'American'  engines  with  17  by 
24  inch  cylinders,  and  not  less  than  51,000  lbs.  on  the 
driving-wheels,  will  be  used  in  the  Burlington  tests.  One 
engine  will  be  equipped  with  the  Westinghouse  driver 
brake,  and  the  other  with  the  Eames  vacuum  driver 
brake.  Both  tender-trucks  to  be  fitted  with  brakes,  each 
brake  company  to  have  th^  option  of  selecting  either  of 
these  engines  for  use  in  the  trial  of  its  brake. 

"Competitors  will  be  required  to  submit  to  all  the  tests 
that  are  decided  upon  by  the  committee." 

The  pamphlet  referred  to  then  gives  very  minute  direc- 
tions for  making  the  tests.  The  Westinghouse  Air  Brake, 
the  Eames  Vacuum  Brake,  the  Rote  Brake,  the  American 
Driver  Brake,  and  the  Widdifield  &  Button — have  en- 
tered for  the  contest.  On  the  first  day  of  the  test  the 
Rote  Brake  was  withdrawn  for  thirty  days.  p>ending 
modifications. 

There  is  said  to  be  a  large  attendance  of  persons  at 
Burlington  who  are  interested  in  the  trials. 


The  Old,  Old  Story. 


On  the  night  of  July  8th  what  might  have  been  an 
appalling  accident  occured  to  the  accommodation  train 
which  left  New  York  for  New  Haven  at  6.45  P.  M.  Be- 
tween Westf>ort  and  Green's  Farms  the  train  stopped 
because  one  of  the  eccentrics  broke.  Brakeman  Mattoon 
was  sent  back  to  signal  an  approaching  freight  train.  By 
the  rules  of  the  road  he  was  required  to  go  back  with  his 
lantern  1,200  yards,  and  then  he  would  be  called  in  to  a 
distance  of  900  yardsjrom  the  train.  He  did  not  go  more 
than  half  that  distance,  and  a  Harlem  River  freight  train 
of  twenty-seven  cars  came  thundering  on  at  a  rapid  rate. 
Every  effort  was  made  to  stop  the  ponderous  train  aft^r 
it  saw  Mattoon 's  signal,  but  in  vain,  and  it  sj,ruck  the 
rear  car  of  the  standing  passenger  train  with  considerable 
violence.  Most  of  the  passengers  had  jumped  from  the 
cars,  but  there  were  a  few  remaining  in  them,  and  they 
were  more  or  less  shocked  and  injured.  The  engineer  of 
the  freight  train,  Samuel  Close,  was  seriously  injured, 
and  the  wreck  caused  by  the  collision  was  not  cleared  for 
three  hours.  I 


Freight  Rates  on  Cotton  Goods. 


At  a  meetmg  of  many  promment  dry  goods  merchants, 
held  at  the  Merchants'  Club  on  July  12th,  resolutions 
were  adopted  in  regard  to  the  present  freight  tariff 
charged  by  the  trunk  lines  on  cotton  goods  manufactured 
in  thQ  east,  which  are  carried  as  first-class  freight.  The 
eastern  manufacturers  and  wholesale  merchants  regard 
this  as  unfair,  especially  as  the  railroads  south  and  west 
of  Chicago  carry  this  class  of  goods  to  that  city  as  fourth 
and  f\fth.  and,  in  some  cases,  even  as  d^zth-class  freight, 
thus  influencing  the  retailers  to  buy  these  goods  in  Chi- 
cago rather  than  in  ^^ew  York.  The  resolutions  of  the 
merchants  provided  as  follows :  "  That  a  committee  be 
appointed  by  the  chairxwhose  duty  it  shall  be  to  confer 
with  the  representatives  a{  the  trunk  lines  of  railroad  and 
again  ask  relief  from  this  burdensome  discrimination,  and, 
in  default  of  the  desired  relief,  to  take  measures  to  secure- 
the  decision  of  the  Supreme  Court  of  the  United  States 
upon  this  important  question."    The  following  committee 


was  appointed:  Charles  S.  Smith,  Cornelius  N.  Bllai. 
Joseph  H.  Weller>  J.  Howard  Sweetser.  Daniel  Robinton 
and  T.  L.  Greene.  /■       >      -^  v  -  .  >        < 


Street-Car  Consolidations. 


It  is  said  that  negotiations  are  still  continuing  between 
the  Metropolitan  and  the  Highland  Street- Railway  Com- 
panies in  Boston  looking  to  a  consolidation.  While  noth- 
ing definite  has  as  yet  appeared  officially,  it  is  known 
that  the  arrangement  will  probably  be  upon  the  basis  of 
the  consolidation  of  the  two  into  a  new  company,  as  the 
Highland  will  not  be  bought  or  leased.  The  Middlesex, 
running  to  Charlestown,  Somerville,  and  Malden»,is  also 
negotiating  with  the  South  Boston  Road  for  a  consoli- 
dation. These  two  do  a  large  share  of  the  railroad-station 
travel.  The  Metropolitan  and  the  Highland  comp)ete  for 
business  from  the  city  proper  to  Roxbury  or  the  Highland 
District. 

President  Cleveland  vetoed  the  bill  granting  to 
railroads  the  right  of  way  through  the  Indian  Reservation 
in  Nortlii^n  Montana.  The  President  says:  "The  bill 
now  before  me  is  much  more  general  in  its  terms  than 
those  which  have  preceded  it.  ♦  ♦  ♦  It  ignores  the 
right  of  the  Indians  to  be  consulted  as  to  the  disposition 
of  their  lands.  *  *  *  It  invites  a  general  invasion  of 
the  Indian  country.  ♦  ♦  .•'.  I  am  impressed  with  the 
belief  that  the  bill  under  consideration  does  not-Suflfic-j 
iently  guard  against  an  invasion  of  the  rightSTand  a  dis- 
turbance of  the  peace  and  quiet  of  the  Indiaiu^iM^  the 
reservation  mentioned ;  nor  am  I  satisfied  that/the  l^is- 
lation  proposed  is  demanded 'by  any  exigency  or  the  public 
welfare."  ' 

On  the  24th  of  June,  the  midnight  express  from  Brus- 
sels to  Antwerp  had  a  narrow  escape.  When  traveling 
at  a  high  speed  near  the  station  of  Vieux-Dieu,  a  driving- 
wheel  tire  broke,  causing  the  engine  to  leave  the  line. 
Only  the  tender  and  guard's  van  followed,  and  the  whole 
train  was  safely  brought  to  d  stand  in  a  very  short  dis- 
tance by  the  aid  of  the  Westinghouse  brake,  and  without 
injury  to  a  single  passenger.  j 

At  Krupp's,  in  Essen,  a  railway  truck  has  just  been  built 
with  16  axles.  It  was  made  lor  the  special  purpose  of 
transporting  by  rail  a  cannon,  which  is  50  feet  long  and 
weighs  nearly  136  tons,  from  Essen  to  Spezzia  in  Italy,  by 
way  of  the  St.  Gothard  tunnel.  The  truck  is  76  feet  long, 
and  the  axles  are  divided  into  groups  of  four,  which  easily 
adapt  themselves  to  the  curves  of  the  road. 

The  gross  receipts  of  the  twenty-two  principMil  railways 
in  the  United  Kingdom,  for  the  week  ended  June  ao, 
amounted,  on  1 5.289;^  miles,  to  £1,315,327,  and  for  the 
corresponding  period  of  1885.  on  15,120  miles,  to  ;^i, 216,- 
652,  an  increased  of  169)^  miles,  or  i.i  per  cent^and  an 
increase  of  £9&,S7S'  O'^  ^-i  P^r  cent,  the  receipts  including 
the  Whit  week  traffic  -^  .^  ^  f  |, 

A  FIRM  of  lumber  dealers  in  EUenville,  N.  Y.,  haa  taken 
a  contract  for  supplying  30.000  ties  for  a  new  railroad  |o 
the  iron  mines  in  the  Province  of  Arragon.  Spain.  T^ 
ties  are  to  be  first  quality  oak  or  chestnut  timber^  and  to 
be%delivered  by  boatload,  via.  the  Delaware  &  Hads^ 
Canal,  at  the  New  York  docks. 
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THE    STANDARD    HEIGHT    OF    DRAW-BARS 
FOR    FREIGHT-CARS. 


T  T  has  been  known  for  a  long  time  that  one  of  the  most 
prolific  causes  of  accidents  in  coupling  cars  is  due  to 
the  varying  height  of  their  draw-bars.     For  that,  and  for 
other  reasons,  the  Master  Car-Builders'  Association  soon 
after  it  was  organized  took  the  matter  up  and  attempted 
to  establish  a  standard  height  for  this  important  organ, 
it  may  be  called,  of  freight-cars.     In   1872,  after  a  some- 
what   acrimonious    discussion,  the    association    recom- 
mended 2  feet  9  inches  as  the  standard  height,  but,  un- 
fortunately, the  resolution  which  was  then  adopted  did 
not  specify  whether  this  height  was  to  be  measured  when 
the  car  was  loaded  or  empty,  and,  consequently,  for  years 
thereafter,  some  of  the  members  built  their  cars  with 
draw-bars  of  that  height  above  the  tops  of  the  rails,  when 
the  cars  were  new  and  empty  whereas  others  made  allow- 
ance for  the  effect  of  the  lading,  and  aimed  to  have  the 
draw-bars  2  feet  9  inches  above  the  rails  when  loaded. 
Still  other  companies  established  standards  of  their  own 
and  paid  no  attention  to  the  action  of  the  Master  Car- 
Builders'  Association.     It  seems  probable,  too,  that  there 
were  among  the  members  of  that  organization  a  consider- 
able number  who  were  ignorant  of   its  action,  or  who 
never  took  the  trouble  to  make  their  practice  conform  to 
what  the  association  recommended. 

At  the  annual  convention  of  the  Master  Car::Puilders' 
Association  held  last  year,  a  committee  was  appointed 
"  to  submit  detailed  drawings  of  dead-blocks  to  be  adopted 
as  standards  by  the  association."  The  main  portion  of 
this  report  is  published  on  another  page,  and,  as  shown  in 
a  table,  which  forms  a  part  of  it,  there  is  still  a  good  deal 
of  difference  in  the  height  of  draw-bars  of  the  principal 
railroads  of  the  CQuntry,  and  a  still  greater  variation  in 
the  height  of  dead-blocks.  The  committee  therefore  pre- 
sented to  the  Master  Car-Builders'  Association  the  follow- 
ing question :  "  With  the  prevailing  practice  described, 
what  is  the  best  method  to  adopt  to  secure  uniformity  ? 
Is  it  to  adhere  to  the  standard  which  was  adopted  fourteen 
years  ago,  or  would  the  end  aimed  at  be  best  secured  by 
a  modification  of  it  to  suit  the  existing  practice  of  the 
principal  lines?"  .    t    . 

The  Railroad  Commissioners  of  the  State  of  New  York 
have  recently  been  testing  various  automatic  car-couplers, 
^d  their  report  will  be  found  on  another  p9igt.  In  this 
» report  they  recommend  the  general  adoption  of  the 
Master  Car-Builders'  standard  height  of  draw-bars  and 
dead-blocks.  By  referring  td  the  table  which  forms  part 
of  the  report  of  the  committee  on  dead-b}ocJcs.  it  will  be 
seen  that  the  standard  height  of  draw-bars  of  the  New 
York  Central.  New  York,  Lake  Erie  and  Western,  Penn- 
sylvania, and  Baltimore  and  Ohio  railroads  is  greater  than 
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the  standard  of  the  Master  Car-Builders'  Association. 
The  same  thing  is  true,  but,  to  a  greater  degree,  of  the 
height  of  dead-blocks.  All  of  the  four  roads  named  have 
a  considerable  mileage  in  the  State  of  Ohio.  Now  sup- 
posing that  the  Ohio  Railroad  Commissioners  should 
take  the  matter  up,  what  height  of  draw-bar  are  they 
likely  to  recommend  ?  Would  they  probably  ask  the  four 
principal  lines  in  the  State  to  abandon  their  practice  and 
conform  to  that  of  lines  which  own  a  much  smaller  num- 
ber of  cars,  and  which  have  little  or  no  mileage  in  Ohio? 
The  next  step  to  a  recommendation  of  the  commissioners 
s  legislation  compelling  railroad  companies  to  conform 
to  what  has  been  recommended.  If  the  -dea  once  gets 
fairly  into  the  minds  of  legislators  and  the  puD  ic,  that 
variation  in  the  height  of  draw-bars  and  dead-blocks  in- 
creases, materially,  the  danger  of  coupling  cars,  and  inter- 
feres more  or  less  with  the  interchange  of  traffic,  it  will 
probably  not  be  long  before  there  will  be  some  compul- 
sory legislation  thereon,  similar  to  the  laws  referring  to 
automatic  couplers,  which  so  many  of  the  State  legisla- 
tors have  adopted.  When  this  time  comes,  it  will  be  of 
the  utmost  importance  that  there  should  be  agreement 
among  the  principal  railroads  of  the  country  regarding 
the  standard  height  for  both  draw-bars  and  dead-blocks. 
It  is  to  be  regretted  that  all  the  railroad  companies  did 
not  adopt  the  standards  recommended  years  ago  by  the 
Master  Car-Builders'  Association,  but  the  fact  remains 
that  they  did  not,  and  that  the  cars  which  conform  to 
those  standards  are  a  minority.  It  is  very  much  easier  to 
raise  cars  up  than  it  is  to  lower  them.  All  that  is  required 
to  increase  the  height  of  draw-bars  is  to  block  up  the 
center-plates  and  side-bearings. 

For  these  reasons  the  committee  recommended  an  in- 
crease in  the  standard  height  of  draw-bars  and  dead- 
blocks.  This  excited  a  very  animated  discussion  at  the. 
convention,  which  resulted  in  a  refusal  to  adopt  the  first 
two  recommendations  of  the  committee.  This  action  in- 
dicated that  the  members  who  carried  it  through  were 
either  indifferent  to  the  matter  of  uniformity,  or  else  that 
they  thought  it  would  be  more  certain  to  be  brought 
about  by  adhering  to  the  action  taken  in  1872.  With  the 
great  trunk  lines  united  in  favor  of  the  committee's  rec- 
ommendations, they  will  be  almost  sure  to  be  carried 
ultimately.  If.  in  fact,  when  the  question  was  decided, 
the  representative  members  had  voted  in  proportion  to 
the  number  of  cars  owned,  as  they  have  the  right  to  under 
the  constitution,  the  result  would  probably  have  been 
different  from  what  it  was. 

It  should  also  be  nmiced  that,  at  the  same  meeting  a 
committee  which  was  appointed  to  report  on  a  standard 
height  for  draw-bars  for  passengers-cars,  recommended 
that  it  be  34)^  inches.  This  was  referred  to  a  letter  ballot 
for  decision.    If  adopted,  there  will  then  be  three  distinct 


standards  for  the  height  of  draw-bars,  33  inches  adopted 
by  the  car-builders  in  1872  ;  35,  the  standard  of  the  Penn- 
slyvania  system,  the  Baltimore  and  Ohio,  and  other  main 
lines  of  road  :  and  34 >^.  the  standard  for  passenger-cars. 
If  the  recommendations  of  the  committee,  that  the  stand- 
ard height  be  not  more  than  3s  inches  when  the  car  it 
empty,  nor  less  than  33  inches  when  it  is  loaded,  had  been 
adopted,  it  would  have  been  accepted  by  the  committee 
on  the  height  of  draw-bars  for  passenger-cars,  and  there 
then  would  have  been  one  standard  for  all  cars.  As  it  is, 
the  whole  matter  is  in  a  confused  condition,  so  that  it  is 
quite  certain  to  force  itself  pn^the  attention  of  the  Car- 
Builders'  Association  again  in  the  future,  and  ultimately 
it  will  be  decided  upon  broader  principles  than  those 
which  seemed  to  animate  some  of  the  members  who 
helped  to  defeat  the  recommendations  of  the  committee, 
which,  if  adopted,  would  have  established  a  standard  to 
which  aP  the  railroads  of  the  country  could  have  made  all 
their  cars  conform.  •  ^; .    . 


THE  SEQUEL  TO  THE  LATE  STRIKES. 


A  CONSIDERABLE  amount  of  space  in  the  daily 
papers  is  now  devoted  to  reports  of  the  trials  and 
convictions  of  persons  for  violation  of  the  laws  during  some 
of  the  recent  strikes.  This  is.  no  doubt,  part  of  an  evolu-j 
tionary  process  through  which  the  rights  and  duties  of 
those  who  earn  and  those  who  pay  wages  will  be  more 
clearly  defined.  There  can  be  no  doubt  of  the  fact,  as 
remarked  by  Prof.  Fawcett  in  a  chapter  on  this  subject,! 
part  of  which  is  reprinted  on  another  page,  that  "  strikes 
are  inseperably  associated  with  our  present  economic 
system."  They  must  be  recognized,  and  means  must  be 
provided  for  deciding  disputed  points,  just  as  we  do  in 
political  questions  and  contests.  Until  quite  recently 
many  employers  took  the  ground  that  they  would  not 
*'  recc^nize "  a  trade  union,  or  a  representative  com- 
mittee of  their  employes.  Most  employers  now  see  that 
such  a  position  is  unfair,  and  therefore  untenable,  and  the 
right  of  workingmen  of  being  heard  through  a  represen- 
tative committee,  is  now  very  generally  recognized ;  and 
that  fact  is  a  distinct  advance  in  what  may  be  called  the 
jurisprudence  of  the  labor  question. 

But,  on  the  other  hand,  the  workingmen,  thft>ugh'thei^ 
unions,  have  repeatedly  demanded  the  right  of  prescribing 
whether  certain  persons  shall  or  shall  not  be  permitted  tp 
work  for  their  employers,  and  have  demanded  that  mem- 
bers of  their  unions  should  not  be  discharged  without  ijhe 
sanction  of  their  oi^ganizations.  They  have  also  daioaed 
and  exercised  the  right  of  conspiring  to  injure  and  deatj^oy 
the  business  of  those  who  would  not  do  or  leave  undope 
what  the  unions  demanded.  Now,  if  these  views  vece  dif- 
tmctly  formulated,  and  if  there  was  any  real  daifijgQr  j;|ia 
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they  would  displace  our  present  system  of  law,  it  would  at 
once  create  a  revolution,  and  thousands  would  he  ready  \.o 
shoulder  their  muskris  to  resist  them.  The  astonishing 
thing  is,  that  the  workingmen  do  not  seem  to  sec  this. 
Doubtless,  the  recent  trials  and  convictions  of  those  guilty 
of  illegal  acts,  the  clear  statements  of  law  and  equity  in  such 
cases  by  the  judges,  will  do  much  to  give  the  members  of 
trades  unions  a  clearer  apprehension  of  ihcir  rights  and 
duties  :  and  it  may  ronfidenily  be  anticipated  that  they  will 
soon  abandon  the  right  to  boycott,  and  of  prescribing  that 
certain  person  shall  or  shall  not  be  employed.  When  this 
is  done,  and  when  employers  distinctly  recognize  the  right 
of  those  who  work  for  them  of  belonging  to  trades  unions. 
without  prejudicing  the  one  against  the  other,  and  are 
willing  to  give  a  fair  hearing  to  any  committee  of  their 
own  employes,  then  we  may  look  for  the  advent  of  more 
of  what  some  one  has  called  "sweet  reasonableness"  into 
the  councils  of  employers  and  employes. 

STIRRING   UP   STRIFE. 


T  T  is  said  in  a  certain  old  book,  which  was  more  vener- 
ated  some  time  ago  than  it  seems  to  be  now,  that  the 
peace-makers  are  blessed.  It  is  to  be  feared  that  this 
benediction  will  not  fall  upon  the  heads  of  the  editors  of 
the  National  Car  and  Locomotive  Builder,  if  they  persist 
in  their  effort  to  stir  up  strife  in  an  association  which  that 
publication  might  be  exp>ected  to  shield  with  a  mantle  of 
charity.  Instead  of  doing  that,  it  publishes  an  invidious 
and  anonymous  letter,  and  then  comments  thereon  in  a 
manner  quite  certain  to  stir  up  animosity  betwaen  "two 
distinct  elements  in  the  association."  One  of  the  objects 
of  the  association,  according  to  its  constitution,  is  "  to 
provide  an  organization  through  which  the  members,  and 
the  companies  they  represent,  may  agree  upon  such  joint 
action  as  may  be  required  to  bring  about  uniformity  and 
inter-changeability  in  the  parts  of  railroad  cars."  Does 
our  cotcmporary  nonestly  think  that  he  assists  "  agreement  '• 
when  he  emphasizes  the  fact  that,  "  there  are  two  distinct 
elements  in  the  association,"  and  intimates  that  the  one 
is"sanguine,opinionated,  overweening  and  confident,  ♦  * 
added  to  a  rattling  volubility  ♦  ♦  ♦  with  a  plentiful 
lack  of  safe  conservatism  which  comes  from  large  experi- 
ence *  *  *  with  a  pretty  clearly  revealed  purpose  to 
make  the  association  subservient  to  the  interests  of  a  great 
leading  road  and  its  affiliated  lines?" 

The  roost  important  and,  at  the  same  time,  often  the 
most  difficult  end  to  be  attained  by  the  meetings  of  the 
car-builders'  is  to  secure  agreement.  Our  cotemporary 
knows,  or  should  know,  this.  It  has  found  fault  repeatedly 
because  the  association  has  not  established  standards  as 
rapidly  as  it  should.  In  substance,  then,  it  has  said  to  the 
Jcar-buUdere,  **  you  should  meet,  and  reason,  and  agree  "^ 


together,  but  some  of  you  are  opinionated,  overweening 
and  Tilled  with  rattling  volubility,  and  trying  to  shape  the 
action  of  the  association  upon  controverted  points  so  as 
to  favor  the  ascendency  of  a  particular  interest."  Verily, 
this  is  pouring  vitriol  and  not  oil  upon  the  troubled  waters. 


EDITORIAL  NOTES. 


Tmk  reports  of  the  progress  of  the  trials  of  aiitontalic 
brakes,  on  the  Chicago,  Turlington  and  (Juincy  Railroad, 
at  Turlington,  which  have  thus  far  reached  us.  arc  very 
meager,  but  the  descriptions  of  the  arrangements  for  the 
trials  which  have  been  published,  indicatethatthey  arc  very 
complete,  and  that  they  have  been  devised  with  a  very  thor- 
ough knowledge  of  what  is  essential  in  makingsuch  experi- 
ments. Great  credit  is  due  to  the  committee,  and  especi- 
ally to  its  chairman.  Mr.  Godfrey  W.  Rhodks,  superin- 
tendent of  machinery,  of  the  Chicago,  Burlington  and 
^uincy  Railroad,  who  made  all  the  arrangements  for 
carrying  out  this  elaborate  series  of  experiments.  The 
Chicago,  Burlington  and  Quincy  Railroad  has  set  an 
example,  by  furnishing  the  facilities  for  making  these 
tests,  which  other  roads  might  imitate  with  credit  to 
themselves,  and  advanlaj.^e  to  the  whole  railroad  system 
of  the  country  and  to  the  public  generally. 


4i  * 


Fast  hotel  trains  are  rapidly  becoming  popular.  All 
the  great  lines  from  this  city  now  run  them  west.  The 
New  York  Central  has  lately  put  in  operation  a  system 
which  wins  high  praise  from  its  patrons.  When  the  vast 
convenience  of  such  a  plan  is  considered,  the  price  at 
which  the  luxury  is  supplied  seems  little  less  than  miracu- 
lous economy. 

'■■**♦ 
There  seems  to  be  a  present  lull  in  the  war  of  rate- 
cutting — and  a  very  good  thing  too^  A  few  passengers 
who  at  the  time  take  advantage  of  cut-rates  may  benefit 
thereby  ;  but  it  is  otherwise  a  suicidal  policy.  May  peace 
be  permanent ! 


specifications  for  Railroad  and  Canal  Construction.  By 
John  H.  Yates,  C.  E.  Chicago :  The  Railway  Age  Pub- 
lishing Company. 

There  is  a  class  of  books  which  always  lead  some 
readers  to  wonder  why  the  authors,  after  making  them  as 
good  as  they  are,  did  not  take  more  trouble  and  ihake 
them  much  better.  The  book  whose  title  has  been  given 
iaoneof  this  class.  It  makes  no  pretense  to  originality, 
^t  is-  true,  but  the  author  might  at  least  have  aimed  at 
more  completeness.  Thus,  under  the  head  of  railroad 
bridges,  we  find  specifications  for  pile  and  trestle  bridges, 
and  nothing  more ;  and  for  canal  bridges  we  have  infor- 
mation concerning  Whipple's  patent  iron-arch  truss! 
The  wonder  is  where  the  writer  exhumed  such  relics  of 
antiquity.  To  sum  up,  the  book  is  simply  technical 
hash,  which  is  not  very  pleasing  to  the  appetite,  but 
nevertheless  contains  some  nutrition. 
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American  Street-Railway  Association. 

Prfti//fmf.—}\i\ni%  S.   Walsh,  President   Citizens'    Railway  Company, 
St.  Louis,  Mo.  -  '     ;    . 

/■irtt  yice-/'rfii\ffn(.—'W't\\'iim  White,  President  Dry  Dock.  East  Broad* 
way  and  Baticry  Railroad  Company.  New  York  City. 

Stctnd  I'tce-I'miiirnt.     ('.  M.  Holmes,  President  ChicaRO  City  Railway 
Company.  Chicai^o,  111. 

Third    rnf-Fresidfnf.  —  SMnuc\     Little.    Trt.isurcr    Highland     Street- 
Railway  Ciompany,  Boston,  Mass. 

Secrttnry  and  7V*rt*i»»'^r.— William  J.  Richardv)n,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N'.  Y. 
Office  of  the  Association,  cor.  Atlantic  and  Third  Avenues,  Brooklyn,  N.Y. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, U.,  on  Wednesday,  October  aoth,  1886. 


ELECTRICITY 


AS    A     MOTIVE-POWER 
RAILROADS. 


ON 


A  T  the  last  meeting  of  the  American  Street-Railway 
Association,  a  committee  made  a  report  on  "The 
Progress  of  Electricity  as  a  Motive  Power,"  the  conclu- 
sions of  which  are  that  "  the  committee  consider  the  ap- 
plication of  electricity  to  the  propulsion  of  street-cars  as 
entirely  feasible.  The  seven  electric  railways  in  Europe, 
besides  the  tests  in  this  country,  prove  this  to  be  true.  It 
is  now  narrowed  down  simply  to  a  question  of- dollars 
and  cents,  or  comparative  economy  with  horses,  cable 
power,  etc."       .  - 

The  "question  "  to  which  the  committee  say  this  whole 
subject  is  narrowed  down,  it  must  be  admitted,  is  a  rather 
important  one.  In  fact,  it  is  of  so  much  importance,  that 
until  it  is  answered  satisfactorily,  there  is  no  hope  tliat 
electricity  will  displace  horse,  steam,  or  cable  power.  The 
reports  of  recent  experiments  in  this  direction  which  have 
been  made  public,  while  they  are  very  incomplete,  are, 
nevertheless,  not  at  all  assuring  or  promising  that  elec- 
tricity will  speedily  come  into  use  as  a  motive  fK)wer  for 
street  or  any  other  railroads. 

In  the  discussion  which  followed  the  reading  of  the  re- 
port referred  to,  inquiry  was  made  of  the  working  of  the 
Bentley-Knight  system  of  electrical  motors  which  was  tried 
on  the  East  Cleveland  road.  Mr.  Herrick,  of  Cleveland, 
reported -that  "it  has  not  proved  such  a  success  as  to 
satisfy  us  that  we  can  wisely  adopt  it.  It  answered  the 
purpose  at  first,  and  the  cars  seemed  to  run  very  well. 
Without  going  largely  into  details.  I  can  say  this,  tha  it 
seemed  to  be  controlled  well  in  starting  and  stopping; 
that  there  was  not  much  difficulty  in  regard  to  that  part 
of  its  work,  but  the  spe^  could  not  be  regulated  very 
well.  ♦  *  ♦  We  had  iu,,there  something  over  a  year. 
The  owners  made  every  effort  to  improve  it ;  and  finally 
it  has  been  given  up  without  any  further  efforts  in  the 
line  of  improvement." 

During  the  $«uQe  cii&Qu$$iQQ  ^  letter  from  Mr.  T.  C. 


ROBBINS,  general  manager*of  the  Baltimore  Union  Pas> 
senger  Railway,  on  which  the  Daft  electric  system  of 
motors  is  in  use,  was  read.  In  this  letter  Mr.  Robbins 
says :  "  The  electric  power  necessary  ■  to  run  ordinary 
street-cars  can  be  furnished  by  use  of  steam  to  generate 
the  electricity  for  one-half  the  cost  of  horse  power."  ♦  * 
In  conclusion  he  says.  "  while  we  have  not  had  the  motors 
in  operation  long  enough  to  determine  the  percentage  of 
cost,  as  compared  to  horse  or  mule  power,  I  am  satisfied 
that  it  will  be  in  favor  of  electricity,  especially  on  car-lines 
of  ten  cars  and  upwards."  This  sounds  very  much  like 
saying  that  "  electricity  is  cheaper,  but  we  don't  know 
what  it  costs."  •  .  ,  ^ 

Of  Mr.  Edison  s  celebrated  experiment  at  Menlo  Park, 
Mr.  Richardson. of  Brooklyn. said  :  "The  motive  power 
\sas  supplied  by  a  very  expensive  establishment,  so  far  as 
the  steam  ongine  is  concerned,  some  of  us  thinking  that 
it  ought  to  furnish  the  jx)wer  to  move  a  hundred  cars  in- 
stead of  only  one ;  and  the  whole  effect  of  that  experi- 
ment, in  my  mind,  was  that  it  indicated  far  too  great  an 
expense  for  it  to  be  considered  in  the  light  of  a  successful 
experiment  to  be  applied-  to  an  ordinary  city  street-rail- 
road. The  p>ower  was  tnere  and  the  car  moved  rapidly, 
but  I  think  that,  in  the  judgment  of  all  present,  there  was 
nothing  shown  to  us  as  to  its  practicability  in  the  most 
important  sense  of  that  question  :  Will  it  pay  ?  " 

In  an  address,  delivered  in  Melbourne,  Australia,  by 
Mr.  Hallidie,  of  San  Francisco,  the  originator  of  the 
cable  system  of  railroads  in  the  latter  city,  he  said  that 
one  of  the  directors  of  the  Compagnie  G^nerale  des  Om- 
nibus in  Paris  had  said  that  they  had  experimented  on 
thirteen  different  methods  of  dispensing  with  horses ; 
that  electricity  was  the  last  ai^d  the  most  expensive  ex- 
periment, and  that,  after  all.  they  had  returned  to  horses, 
and  determined  to  make  no  further  experiments. 

On  the  elevated  railroad  in  New  York,  three  different 
parties  have  been  experimenting  with  electrical  motors 
with  very  doubtful  success.     Two  of  them  have  aban- 
doned the  experiments,  and  the  third  is  continuing  them 
in  a  very  spasmodic  way,  with  apparently  very  little 
promise  of  a  favorable  result. 
.  For  some  n-ason,  the  testimony  to  show  that  flectcicity 
is  an  economical  medium  of  applying  ^xdwer  on  railroads 
is  very  slow  in  making  its  appearance.     It  would,  of  course, 
be  great  folly  for  any  one  to  assert,  at  the  present  time, » 
that  the  use  of  electricity  as  a  motive  power  will  not  ulti- 
mately be  made  as  economical  as  horses,  cables  or  loco- 
motives ;  but  at  present  there  is  obviously  a  gap  which  ' 
inventors  have  not  been  able  to  bridge  over.    It  is  not  the 
purpose  of  this  article  to  discourage  investigaticm  and  tx* 
periment  in  this  direction,  but,  if  possible,  to  restraiil- 
inventors  of  electrical  motors  from  making  eztravagai^t 
claims,  aii4  lead  them  to  be  more  cardial  In  CQH<ytitig 
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and  stating  the  proof  of  the  Access  of  their  inventions : 
and  to  recommend  caution  i«  accepting  and  believing 
their  "  claims.  " 


The  gay  and  elusive  Mr.  Sharp  still  appears  to  be  in- 
vulnerable, so  far  courts  and  prosecutions  as  yet  concern 
him.  The  daily  press  continues  a  laudable  outcry  and 
effort  to  enroll  him  as  a  member  of  the  ignoble  army  of 
martyrs,  but  judging  from  the  present  singularly  apathetic 
temper  of  the  powers  that  be  he  still  has  a  lon^j  lease  of 
freedom,        : 

.■■'♦•'■■. 

Street-railway  labor  in  this  city  is  at  present  in  a 
marvelously  peaceful  and  quiet  condition.  Even  the 
smoke  of  former  battles  appears  to  be  blown  far  away  and 
out  of  sight,  while  quiet  reigns.  If  labor  only  knew  it 
the  present  is  the  condition  best  conducive  to  its  inter- 
ests ;  but  it  is  hard  of  conviction. 

*  * 
The  Broadway  surface  road  controversy  is  still  un- 
settled. The  receivers  and  their  opponents  keep  up  the 
fight,  and  probably  will  as  long  as  ammunition  lasts.  A 
speedily  emptied  magazine  would  be  a  blessing  to  the 
city. 

MOTIVE    POWER. 


BY   MARVIN   C.    WILLIAMS. 
LWritten  for  the  American  Railroad  Journal.] 


In  view  of  the  universal  and  extensive  experiments 
which  have  of  late  years  been  made,  it  seems  not  a  little 
singular  that,  so  far  as  motive  power  is  concerned,  street- 
railways  are  practically  where  they  were  at  their  incep- 
tion. 

It  is  true  that  in  the  nature  of  the  case  the  room  for 
improvement  is  somewhat  limited.  It  is  not  as  with  the 
steam  lines,  where  there  is  an  almost  unlimited  oppor- 
tunity for  the  application  of  invention  and  resource, 
guided  by  experience.  The  street-railway  was.  at  its  birth, 
almost  full-grown ;  still,  in  certain  features,  the  system 

.iias  ujideigone  the  improvement  and  .perfecting  wiiich 
time  brings  about,  and  save  in  one  direction,  is  about, 
fully  developed,  and  this  is  motive  power,  for  while  it  is 

'true  that  there  are  surface-roads  in  cities  which  do  not 
use  horse  traction,  the  majority  of  cases  wherein  it  is  em- 
ployed is  so  vast  that  the  minority  can  only  rank  as  ex- 
periments, and  not  improvements. 

To  those  familiar  with  the  bent  of  inventive  genius,  and 
under  whose  observatioa.patents  constantly  are  passing, 
it  is  a  matter  for  astonishment  that  so  little  practical  has 
survived  the  vast  amount  of  labor  and  ingenuity  spent  on 
solving  the  problem  of  a  satisfactory  street-railway  mo- 
tive power.  The  cable  and  dummy-engine  have,  of  course, 
received  the  bulk  of  attention  from  inventors,  and  num- 
berless contrivances  and  devices  have  been  brought  into 
play  in  the  endeavor  to  solve  the  problem;  with  necessa- 
rily ver/ great  expense.  In  addition  to  these  two  princi- 
piU  mtv^  of  propulsion  pvit^id?  of  )^ors^-Dcsh,  th^re 


have  been  many  other  methods  devised  and  experimented 
with,  besides  many  modifications  of  the  two  first  men- 
tioned. So  far  as  the  dummy-engine  is  concerned,  at 
least  in  populous  cities,  the  system  seems  conceded  to  be 
a  failure  :  for  while  a  few  years  since  the  dummy  was  by 
no  means  an  uncommon  sight  in  much-traveled  streets,  it 
has  now  utterly  disappeared.  The  principal  objection  to 
its  employment  as  a  motor  for  street-cars  was  the  appar- 
ent impossibility  of  ever  teaching  the  ordinary  street 
horse  to  view  it  with  equanimity,  and  its  continued  use 
was  attended  with  so  many  accidents  from  this  cause, 
and  being  a  constant  menace  to  life  and  limb,  it  was  by 
common  consent  relegated  to  obscurity.  ^ 

It  is  also  doubtful  whether,  aside  from  the  above  co- 
gent reason,  it  could  be  considered  a  success,  judged  by 
either  a  financial  or  mechanical  standard.  Opinions 
and  reports  on  the  former  point  differ  widely,  but  it  is 
nowhere  plainly  shown  that  its  adoption  would  be  at- 
tended by  great  saving,  while  from  the  latter  there  are 
serious  drawbacks.  In  our  Northern  cities  it  is  specially 
desirable  that  if  a  car  leaves  the  track  the  motive  power 
is  not  comi;)elled  to  follow  it.  It  a  horse-drawn  car  be- 
comes derailed  by  snow,  the  power,  being  entirely  inde- 
p>endent.  is  able  to  exert  itself  in  any  desired  direction, 
and  it  is  thus  not  difficult  to  remedy  the  mishap.  Such, 
however,  is  not  the  case  with  the  steam  street-car.  De- 
railed it  is,  so  far  as  concerns  the  original  power,  a  hope- 
less cripple,  and  must  rely  on  outside  aid. 

So  far  as  this  difficulty  is  concerned,  the  cable  seems  to 
present  less  that  is  objectionable  than  any  other  substitute 
for  horses ;  but  there  is  the  trouble  of  keeping  the  slot 
clear,  with  many  other  vexatious  disadvantages;  but  so 
far  the  system  seems  the  best  known,  and.  like  almost 
everything,  is  susceptible  of  great  improvement. 

Taken  all  around,  however,  the  horse-car/?;- j^  would 
appear  to  give  the  best  general  results,  but  it  is  very  evi- 
dent that  in  the  solution  of  the  problem  a  wide  field  is 
open  to  inventors,  a^d  he  who  finds  the  answer-will  reap 
a  rich  reward. 


•  Cable  Railways  in  Massachusetts. 

Mr.  Lillev,  of.  Middlesex,  for  the  committe  on  street- 
railways,  reported  the  following  bill  in  the  House  June 
2ist:  ,    ;  ^  ;■       .--/"'  ->  ,  .'■■■-'■-  '■.'         \ 

-Sec^j.  .  Any_street.-raJlway-CQmpany  wJiich- Js-now,..or 
may  hereafter  be  formed,  may,  with  the  approval  of  the 
board  of  aldermen  of  cities  and  selectmen  of  towns,  estab- 
lish and  use  the  cable  system  of  motive  power,  so  called, 
for  the  purpose  of  operating  its  road,  and  may,  with  the 
approval  and  under  the  direction  of  the  board  of  aldermen 
of  cities  and  selectmen  of  towns,  make  such  underground 
or  surface  alterations  in  the  streets  or  ways  through  such 
railway  passes  as  may  be  necessary  to  the  purpose,  sub- 
ject, however,  to  the  provisions  of  chapter  113  of  the 
Public  Statutes,  so  far  as  the  same  are  applicable. 

3ec.  2.  Any  street-railway  company,  operated  by  cable 
-motive  power,  so  called,  which  enters  upon  and  uses  the 
tracks  of  another  in  the  manner  now  provided  by  law  may, 
with  the  approval  of  the  board  of  railroad  commissibners, 
use  the  cable  motive  power  of  such  other  company,  and 
for  such  use  shall  pay  such  compensation  as  the  board  of 
rsmnrav  Con)°)i9$ton^r9  shall  from  time  to  time  determine. 
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The  manner  and  time  of  payment  of  such  compensation 
to  be  fixed  by  the  commissioners,  after  hearing,,  in  the 
manner  provided  by  chapter  112  of  the  Public  Statutes 
for  compensation  for  the  use  of  motive  power  by  con- 
necting railroads. 

Sec.  3.  Any  street-railway  company  for  the  purpose  of 
carrying  into  effect  the  provisions  of  this  act  may  increase 
its  capital  stock  in  the  manner  provided  by  sections  58, 
59  and  60  of  chapter  112  of  the  Public  Statutes,  for  in- 
crease of  capital  stock  of  railroads. 

Sf.c.  4.  The  provisions  of  chapter  113  of  the  Public 
Statutes  relating  to  the  formation  of  street-railway  com- 
panies shall,  subject  to  the  provisions  of  this  act,  apply  so 
far  as  pKDssible  to  street-railway  companies  in  whole  or  part 
by  the  cable  system  of  motive  power,  so  called,  the  same 
as  though  such  street -railway  companies  were  operated 
by  animal  power. 

Skc.  5.  This  act  shall  take  effect  upon  its  passage. — 
Street- Railway  Journal. 


Cable  Tramways  in  Melbourne. 


The  citizens  of  Melbourne,  Australia,  having  found 
themselves  in  need  of  means  of  inter-communication,  both 
as  regards  the  city  and  suburbs,  the  authorities  decided 
upon  the  adoption  of  cable  tramways.  They  had  prece- 
dents in  the  United  States  of  America,  in  Dunedin,  New 
Zealand,  and  in  our  own  tramway  line  at  Highgate.  They 
are  now  laying.down  an  important  series.of  lines  in  Mel- 
bourne on  the  cable  system,  involving  an  expenditure  of 
of  about  a  million  and  a  half  sterling.  The  wire  cables 
of  these  lines  are  being  manufactured  at  the  works  of 
Messrs.  Bullivant  &  Co.,  Blackwall.  There  are  two  ropes, 
one  being  4.340  fathoms,  or  nearly  five  miles,  and  the 
other  2.459  fathoms,  or  over  two  and  three-quarter  miles 
in  length,  and  weighing,  respectively,  about  24  tons  and 
16  tons  each.  They  are  composed  of  a  hemp  core  en- 
closed spirally  by  six  wire  strands,  each  strand  consisting 
of  31  wires.  Each  rope  is  3>i  inches  in  circumference, 
and  has  the  high  breaking  strain  of  1 50  tons  p>er  square 
inch  of  sectional  area. — London  Times. 


A  Cable  Road  for  Third  ATenue,  New  York. 


The  Third  Avenue  (surface)  Railroad  Company,  of  New 
York,  proposes  to  change  their  horse-car  line  into  a  cable 
road.  ■  It  will  be  divided  into  three  sections,  one  ez- 
tending.from  the  depot  at  Sixty-fifth  street  to  Harlem; 
another  from  the  depot  to  Sixth  street,  and  a  third  from 
Sixth  street  to  the  terminus  of  the  road  in  front  of  the 
Post  Office.  The  road  is  a  little  over  eight  miles  long. 
The  entire  system  of  cables  will  be  duplicated,  so  that  in 
the  event  df  one  of  the  cables  breaking,  or  ^ny  part  of  the 
machinery  giving  out,  a  second  one  can  immediately  be 
set  in  motion. 


A  New  Terminus  for  th^Long  Island   Railroad  «t 

-South  Verry. 

It  may  be  remembered  by  persons  who  are  uhcomtoit- 
ably  near  or  uncomfortably  far  from  fifty,  that  a  good 
many  years  ago  the  Long  Island  Railroad  had  one  of  its 
termini  at  South  Ferry  in  Brooklyn,  which  was  approached 


by  a  tunnel  in  Atlantic  avenue.  This  for  some  reason 
was  closed,  and.  no  doubt,  the  Long  Island  Railroad 
Comf^ny  has  often  had  occasion  to  regret  it.  It  is  now 
said  that  Mr.  Corbin  proposes  to  boild  an' elevated  rail* 
road  from  the  foot  Atlantic  avenue,  l^rooklyn.  to  East 
New  York,  if  the  Brooklyn  common  council  will  give  its 
consent.  Perhaps  only  Mr.  Corbin  knows  how  formidable 
an  obstacle  is  represented  by  that  "if,"  but  it  would,  un- 
doubtedly, be  a  great  advantage  to  his  road,  and  give  very 
much  needed  facilities  to  those  who  do  business  in  New 
York  and  who  want  to  live  on  Long  Island,  of  whom  there 
are,  doubtless,  a  good  many.  ■ 


STREET-RAILWAY  NEWS. 


Alabama. 

The  Birmingham  &  Pratt  Mines  Street- Railway  Com* 
pany  claims  the  exclusive  right  to  build  a  line  to  Elyton  ; 
and  has  so  notified  the  Birmingham  Street- Railway  Com- 
pany which  has  been  proposing  to  construct  a  line  over 
the  same  route.     _        .  ^';    /  ^^^^^  |^ 

_■'-     ARKANSAS,   ^''v-..^:.--:    -vy,..    >'  .■■j- 

G.  W.  Baxter,  of  Hot  Springs,  Ark.,  proposes  to  build 
an  inclined  plane  railroad  at  Eureka  Springs  to  the  top  of 
West  Mountain,  where  he  intends  to  erect  an  observatory 
and  lay  out  pleasure  gprounds. 

COLORADO. 

The  Denver  Electric  Street- Railway  is  progressing,  and 
the  track-laying  is  going  ahead.  | 

The  Denver  Tramway  Company  has  been  incorporated. 
Capital  stock,  $500,000.  Rodney  Curtis  and  others,  incor- 
porators.    /:'-:-v-   .- -":    ,  ;:;\; ->;;.-   ^■.-"■}  -■::i     ■"'";.,    "^-1 '"■,,'■ -:; 

CONfJECTICUT.  '  i    V; 

The  capital  for  the  proposed  hor8e.railroad  in  Meriden 
has  nearly  all  been  subscribed.         ♦ 

DAKOTA.        ■ 

/  A  street  railroad   is  talked  of  for  Sioux   Falls ;.  the 
Scheme  will  probably  take  a  definite  shape  this  year. 

DISTRICT  or  COLUICBIA.  j 

The  Washington  Cable  Railway  Company  is  to  be  in- 
corporated. It  is  expected  that  it  will  meet  with  consid- 
erable opposition  from  the  horse-car  lines. 

FLORIDA.      -.■:^- 

The  City  Council  of  Palatka  has  granted  the  right  of 
way  for  a  street-railroad.    :.!^^    Vi 
At  Tampa  the  street-cars  are  hauled  by  steam  engines^ 

GEORGIA^  "' 

A  new  street  railroad  is  talked  of  for  Covington.  Par- 
ticulars may  be  obtained  from  W.  C.  Clark  &  Co. 

"-•'--^* -:■-■:.  ILLINOIS. 

At  Bloom  ington  a  street-car  line  out  to  the  cemetery  it 

desired.  ■'-'^.  -'::.■• '.V  ::':v---.:^-;VL-i>:.-^i-;    •.•;;.'•••    4^  ■• 

The  North  Chicago  Street-RaBrbad  Company  has  been 
authorized  to  operate  its  line  on  certain  ttfifUai^oii  the 
cable  system;  the  company  will  run  caibfe^oif  tbrfilagli' 
the  La  Salle-street  tunnel.    It  ia  char^^ed'in  m'd^^|N^^ 
ptti  that  ihttt  has'liete  coniiidenible  bHbet¥'^  6bum&  f 

■    *     .      ■•  1        '^        •• 
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the  franchise,  which  has  lately  been  revised  by  the  Mayor 
to  give  greater  benefit  to  the  city.  Philadelphia  capital- 
ists are  interested. 

Princeton  people  want  a  street-railway  from  the  Court 
House  to  the  railroad  depot. 

KENTUCKY. 

The  Fourth-Avenue  Park  Railway  Co.  has  been  organ- 
ized at  Louisville. 

MASSACHUSETTS. 

A  bill  has  been  reported  to  incorporate  the  Newton 
Street- Railway  Co. 

The  Hoosac  Valley  Street-Railway  was  not  abandoned 
after  all,  and  is  now  under  construction.  The  objection 
was  not  to  the  line,  but  to  the  manner  in  which  it  was 
originally  designed  to  be  carried  out.  The  locomotives 
have  been  delivered  at  North  Adams  and  are  reported  to 
be  similar  to  those  in  use  on  the  elevated  railroads. 

The  Plymouth  &  Kingston  Street-Railway  Co.  has  a 
capital  stock  of  $20,000.     D.  Thurber  is  President. 

The  Winthrop  Electric  Railway  Company  has  been  in- 
corporated with  a  capital  of  $30,000.  Erastus  H.  Doo- 
little,  J.  A.  Enos.  and  others  are  interested. 

The  new  street-railway  company  at  Worcester  has  sold 
out  to  the  old  company,  and  will  consolidate  with  it, 
when  permission  is  obtained  from  the  Legislature. 

MICHIGAN. 

On  the  Van  Depoele  Electric  Railway  between  Detroit 
and  Dearborn,  a  distance  of  three  miles,  a  single  train 
will  be  run.  consisting  of  six  large  street-cars,  at  a  speed  of 
15  to  20  miles  per  hour. 

The  Highland  Park  Railway  Comjjany  has  been  incor- 
porated at  Detroit.  Capital  $50,000.  Frank  E.  Snow  and 
others. 

At  Grand  Rapids  the  city  authorities  have  passed  a 
resolution  declaring  a  street-railroad  on  certain  streets  to 
be  a  public  necessity,  and  providing  that  if  the  present 
company  does  not  commence  within  a  stated  time,  other 
parties  shall  be  permitted  to  do  the  work. 

MINNESOTA. 

The  Mankato  Street-Railway  Company  has  filed  articles 
of  incorporation.  W.  W.  Farr.  S.  Lamm,  and  others,  all 
of  that  city.    Capital.  $50,000. 

The  Stillwater  Street-Railway  Company  has  been  in- 
corporated with  a  capital  stock  of  $100,000.  The  other 
company  has  withdrawn  its  proposition. 

MISSOURI. 

At  St.  Louis,  Thos.  O'Reilly  has  applied  for  a  franchise 
to  build  an  electric  elevated  railroad  four  and  a  half  miles 
long.  The  line  is  to  be  constructed  in  the  middle  of  the 
street. 

NEW  JERSEY.       \ 

A  New  York  syndicate  proposes  to^uild  a  street-rail- 
way in  Plainfield. 

NEW   YORK. 

-  An  experimental  trial  of-a  new-electric  motor  was^tnade 
recently  on  the  34th  street  branch  of  the 'Third  Avenue 
Elevated  Railrpad.      ^        :    > 

Mr.  I^icbftrd9om  Presideat  of  the  Atlantic  Avenue  {^}- 


road  Co.  (Brooklyn),  has  applied  to  the  Common  Coun- 
cil for  authority  to  substitute  cable  for  horse  traction 
from  Fulton  Ferry  to  the  Prospect  Park  and  Coney  Island 
Railroad  at  the  citv  line. 

The  Canandaigua  Street-Railroad  Company,  capital 
stock  $30,000.  has  been  incorporated  by  F.  Chamberlain 
and  others. 

The  Jamestown  Street- Railroad  Company  recently  had 
a  switch  torn  up  by  order  of  the  City  Council :  subse- 
quently, however,  the  company  obtained  permission  to 
relay  the  same  switch.        i:  I  - 

At  Randolph  a  new  street-railway  is  in  contemplation. 
T.  L.  Higgins,  of  Fredonia,  can  furnish  information, 
plans,  etc. 

The  Seneca  Falls  and  Waterloo  Railroad  Cos.  exten- 
sion to  the  Lake  is  progressing^  rapidly.  A  hotel  is  to  be 
built  at  the  Lake. 

The  Woodlawn  and  Butternut  Street- Rail  road  Co.  of 
Syracuse,  has  been  incorporated  by  Peter  Kapesser  and 
others.     Capital  $30,000. 

PENNSYLVANIA. 

The   Traction   Company,   of   Philadelphia,   has  intro-' 
duced   an  electrical  alarm  system  on  its   Market  street 
line.    The   wires  are   laid    in   the  conduit  and   can   be 
operated  from  any  manhole.    It  is  to  be  used  in  the  event 
of  there  being  any  accident  to  the  cars. 

The  Union  Electric  Company  has  been  operating  its 
experimental  car  on  Ridge  avenue.  Philadelphia.  A  con-' 
duit  4>^  inches  by  9  inches  contains  the  conductors,  on 
which  runs  a  traveler  connecting  with  the  motor  on  the 
car  by  wires.  The  comparative  cost  per  day.  including 
salaries,  of  horse  and  electric  cars  are  estimated  at  $4.74 
and  $1.84  respectively.  --- 

The  Brownsville  Avenue  Street- Railroad  Company  of 
Pittsburgh,  will  build  a  line  from  Carson  street  to  the  city 
line  and  thence  to  Knoxville.  Horses  or  electric  motors 
will  be  employed. 

The  East  End  and  Wilkinsburg  Electric  Railway,  in 
Pittsburgh,  is  approaching  completion.  I 

SOUTH    CAROLINA. 

A  street-railwsiy  is  to  be  built  in  Columbia.  A  com- 
pany has  been  incorporated  by  T.  D.  Gillespie  and  others, 
with  a  capital  of  $50,000. 

TEXAS. 

The  Alvarado  Street-Railroad  Company  has  com- 
menced work  on  its  line.  .       I 

The  Gulf  City  Street-Railroad  Company  of  Galveston, 
has  been  refused  an  extension  of  time  to  complete  its 
connections.  .  j 

The  Waco  Street-Railway  Company  will  extend  its 
line  two  miles. 

MISCELLANEOUS. 

■\ 

*  The  Assembly  has  passed  the  bill  authorizing  any  horse 
sCreet-railroad  company  to  change  its  line  to  tlie  cable 
system  on  obtaining  the  consent  of  one-half  the  property 
owners  along  the  route. 

In  the  United  States  there  are  233  towns  and  cities 
which  have  horse-railroads ;  the  aggregate  length  of  lines 
is  3.340  mil«8,  fwd  tbcy  employ  84.577  b.Q?§c^  and  16,84^ 
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THE    ROGERS 


LOCOMOTIVE 
WORKS. 


AND   MACHINE 


This  company  has  recently  had  a  new  descriptive  cata- 
Ic^^e  prepared,  which  contains  a  very  interesting  account 
of  the  origin  of  this  establishment,  and  of  what  may  be 
called  the  mechanical  evolution  of  the  locomotive  in  these 
works.  The  following  extracts  are  made  from  advanced 
sheets.  Other  parts  of  this  interesting  history  will  be 
published  in  succeeding  numbers  of  the  Journal  : 


/  "Chapter  I.  // 

The  Rogers  Locomotive  and  Machine  Works  were 
founded  by  Thomas  Rogers,  who  was  born  March  i6th, 
1792,  in  the  town  of  Groton  in  New  London  County, 
Connecticut.  He  died  in  New  York  City,  April  19th, 
1856.  He  served  in  the  war  of  1812,  and  was  a  lineal 
descendant  of  Thomas  Refers,  one  of  the  Pilgrim  Fathers, 
who  came  over  to  this  country  from  England  in  the  May- 
flower. At  the  age  of  sixteen  he  was  apprenticed  to  learn 
the  trade  of  a  house  carpenter,  and  in  the  summer  of  181 2 
he  removed  to  Paterson,  N.  J.,  then  a  small  village,  which 
at  that  time  was  very  prosperous  on  account  of  the  de- 
mand for  American  manufactures  brought  about  by  the 
war  with  Great  Britain. 

At  this  time  he  was  employed  as  a  journeyman  carpen- 
ter, and  was  noted  for  his  constant  application  to  business, 
good  judgment,  and  force  of  character.  A  few  years  after- 
ward, Captain  Ward,  who  had  been  traveling  in  Europe, 
where  he  had  seen  the  power-loom  in  operation,  came  to 
Paterson  for  the  purpose  of  introducing  the  manufac- 
ture of  cotton  duck.  Mr.  Rogers  was  employed  to  make 
the  patterns  for  these  looms.  He  very  soon  understood 
their  construction  and  recc^nized  their  value,  and 
bought  from  Captain  Ward  the  patent-right  for  making 
them.      - ".   ^■ 

In  1 8 19,  he  associated  himself  with  John  Clark.  Jr..  un- 
der the  firm  name  of  Clark  &  Rogers.  They  commenced 
work  in  the  basement  story  of  the  Beaver  Mill,  a  building 
which  at  an  early  day  had  been  put  up  by  Mr.  Clark's 
father.  Shortly  afterwards,  Mr.  Rogers  visited  Mexico, 
where  he  received  large  orders  for  looms,  etc.  In  1820 
the  firm  inoved  into  the  little  Beaver  Mill,  and  in  the  iol- 
lowine  year  took  into  partnership  Abraham  Godwin,  Jr.^ 
and  the  firm  name  was  then  changed  to  Godwm,  Rogers 
&  Co.  They  then  commenced  spinning  cotton  wd  build- 
ing machinery  for  that  and  other  purposes.  ^ 

In  1822,  finding  their  accommodations  too  limited,  they 
leased  CoUett's  Mill  and  moved  into  it.  Their  business 
continued  to  increase,  the  number  of  persons  employed 
being  sometimes  as  high  as  200.  The  establishment  con- 
tinued to  prosper  until  the  suiter  of  1831.  In  the  latter 
part  of  June  of  that  year  M^.  Refers  withdrew,  and 
took  with  him  $38,000  as  his  share  of  the  profits  of  the 
firm. 

He  then  took  a  mill-site  on  the  upper  raceway  in  Pater- 
son, and  immediately  commenced  the  erecti<Mi  of  the 


"  Jefferson  Works."  which  were  finished  and  put  in  oper* 
ation  before  the  close  of  the  following  year.  The  locatioli 
and  building  of  the  "  Jefferson  Works  "  was  literally  an 
encroachment  on  the  forest.  On  the  upper  race  no  fac- 
tories  had  been  put  up.  except  two  little  cotton  mills  and 
a  small  machine  shop,  the  latter  owned  by  Messrs.  Paul  ft 
Beggs.  Between  Spruce  and  Mill  streets,  all  was  swamp 
covered  with  pines. 

It  was  the  intention  of  Mr.  Refers  to  devote  the  lower 
stories  of  the  "Jeflerson  Works  "to  building  machinery, 
and  the  u'pper  stories  to  spinning  cotton.  The  latter  was, 
however,  never  commenced,  as  the  demand  for  machinery 
increased  so  fast  that  the  whole  of  the  new  building  was 
devoted  to  that  branch  of  the  business. 

In  the  early  part  of  1832.  he  associated  with  himself 
Messrs.  Morris  Ketchum  and  Jasper  Grosvenor,  of  New 
York,  the  name  of  the  firm  being  Rogers,  Ketchum  ft 
Grosvenor. 

In  that  year  the  milroaud  from  Jersey  City  to  Paterson 
was  approaching  completion,  and  the  iron  work  for  the 
bridges  over  the  Passaic  and  Hackensack  rivers  had  been 
made  by  Mr.  Rogers.  An  order  was  also  executed  for 
one  hundred  .sets  of  wheels  and  axles  for  the  South  Caro- 
lina Railroad,  of  which  Mr.  Horatio  Allen  was  the  chief 
engineer.  A  short  time  before  Mr.  Allen  had  visited 
England  to  get  information  about  the  use  of  locomotives 
on  railroads,  and  at  the  time  he  ordered  the  work  for  the 
South  Carolina  Railroad  he  recommended  Mr.  Rogers  to 
undertake  the  construction  of  locomotives. 

In  the  following  letter,  written  .more  than  fifty  years 
after  the  event,  Mr.  Allen  describes  his  interview  with 
Mr.  Refers  :  ;-  •  ■■;v;^':..'- -c^^V  ,-.: 

**  iSoirm  Okamcb,  N.  J.,  December  jist,  iaS4. 

"  Dbak  Si*  :— The  earfiest  railroad  work  in  Uiis  couutrj  was  done  bj  the 
West  Point  Foundrj  .Aasociation,  to  wbicb  was  entrusted  the  order  lor 
railroad  wheels  for  the  South  Carolina  Company,  and  other  work  for  that 
company. 

"  Knowing  that  the  era  that  had  opened  would  require  wafkt  spedaOf 
appropriate  to  the  constnictioa  of  tife  rolling-tock  up  to  the  loooinodves,  I 
obtained  authority  in  the  spring  of  i»y»  from  the  South  Carcdina  Railroad 
Company  to  seek  the  works  which  in  positiM,  instrumentalities,  and  pre- 
paredness, were  in  condition  to  undertake  h4  were  wiUii^  to  undotnte 
what  was  wanted.  ;"    ,::.v,:".  .  \'';'/:;,^-'^-V%-:r:  .•**_.■'„■  .■■rv'^:.;;;.!-"-}-/"-,- r:^^'• 

\'Tbe  result  of  inquiries  to  tbe  tad  IsTicwied  isetocall  on  kogert, 
Ketchum  A  GrosTenor,  a  firdi  then  engaged  in  the  manufacture  oi  ma* 
chinery  for  cotton  and  woolen  mills,  whumt  works  were  at  Paterson,  N.  J. 

"  At  these  works  I  called  and  asked  an  intcrriew  with  Mr.  Rogers,  the 
partner  having  charge  of  all  the  mechanical  operations  of  the  firm.  It  waa 
without  any  letter  of  introductioa  or  any  pwsonal  knowledge  of  «i|e|i 
other.  Mysubject  wasmy  introdttccloo,and  Mr.Rogenvery  soooled  mt 
to  know  that  I  had  come  to  the  right  place  and  to  the  right  aaan. 

"  At  the  dose  of  an  hour's  conversation  Mr.  Rogers  fgprssscd  hfe  raadi* 
nesstoenter  the  new  field,  and  to  U|idert«fce  any  onlefs  that  were  «ntmste4 
to  their  firm.  The  future  of ' The  Rogers  LocomoUve  Works*  was  deter- 
mined at  that  hour's  conversation. 

**  The  perMMul  and  business  relations  whkdi  followed  this  intcrriew,  ood* 
tinned  for  auuiy  years,  and  were  to  om  of  the  okost  aatlsfactory  charac;ter.** 

'^Vmunitraly,  Hobatio  Aixxii.'* 


*■  v^* 


THE  EARLY   HISTORY  OF   RAILROADS  IN  THIS  COIWTRJ, 

In  1833  railroads  were  already  attracting  a  ^rtat  ^t^Abi 
attention  in  tiiiso^altry.    Theo|>ea|^<^f  tHe^^^l^^ 
for  commer(^j|»i^p9^        18^  a^dl^thea'Conaeii; 
diversion  of  trafie  ^roiiai!  other  tealiofati  titkt  iO' 
York,  led  the  peo^  of  PbUad^^tUa,  Salttl^' 


•/^\: 


:■•■>.'• — ^  -nrr,«i^r'^  •^^•T^r^^^-^*Fs^T^^^T^^,*-ii^^y:  ■ 
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and  Charleston  to  seek  for  means  by  which  their  lost 
trade  could  be  recovered.  Investigation  and  accurate 
surveys  soon  showed  the  impracticability  of  constructing 
canals  from  Baltimore  to  the  Ohio  river,  or  from  Boston 
to  the  Hudson.  In  the  meanwhile  information  concern- 
ing the  successful  use  of  steam-power  on  the  Stockton 
and  Darlington  Railroad  in  England,  which  was  opened 
in  1825.  had  reached  this  country,  and  the  public  had  re- 
ceived the  reports  of  the  celebrated  experiments  with 
locomotives  which  were  made  on  the  Liverpool  and  Man- 
chester Railway  in  1829.  As  Mr.  Charles  FranciR  Adams, 
Jr.,  has  expressed  it :  * 

"America  suffered  from  too  few  ro.-id3  ;  England  from  t<M>  much  traffic. 
Roth  were  restlessly  casting  about  for  some  form  of  relief.  Accordingly 
all  through  the  time  during  which  Scphenson  was  fighting  the  battle  of 
the  locomotive,  America,  aa  if  in  anticipation  of  his  victory,  was  building 
railroads 

*•  The  country,  therefore,  wan  not  only  ripe  to  accept  the  results  of  the 
Raiahill  contest,  but  it  was  anticipating  them  with  eager  hope." 

After  the  experiments  referred  to  had  been  made,  full 
reports  giving  in  detail  their  results  were  published  in 
this  country,  committees  of  inquiry  were  sent  to  England 
to  get  information  and  ref)on  on  the  railroads  of  that 
country,  and  a  railroad  mania  began  to  pervade  the 
land. 

The  first  railroad  which  was  built  in  the  United  States 
was  a  short  line  of  about  three  miles  from  the  Quincy 
granite  quarries  to  the  Neponset  river,  t  for  the  transpor- 
tation of  granite  for  the  Bunker  Hill  monument.  This 
was  merely  a  tram  road  and  was  oi>erated  by  horse-power 
and  stationary  engines,  and  was  built  in  1826.  As  Mr. 
Adams  says: 

"  Properly  speaking,  however,  this  was  never — ur  at  least,  never  until 
the  year  1871— a  railroad  at  all.  It  was  nothing  but  a  specimen  of  what 
had  been  almoat  from  time  immemorial  in  common  use  in  England,  under 
the  name  of  *  tramways.' " 

A  similar  work  was  constructed  at  about  the  same  time 
for  the  transportation  of  coal  from  the  pit's  mouth  to  the 
Lehigh  Valley  Canal  near  Mauch  Chunk,  Pa. 

In  the  latter  part  of  1827,  the  Delaware  and  Hudson 
Canal  Company  put  the  Carbondale  Railroad  under  con- 
struction. This  road  extends  from  the  head  of  the  Dela- 
ware and  Hudson  canal  at  Honesdale,  Pa.,  to  the  coal 
mines  belonging  to  the  Delaware  and  Hudson  Canal 
Company  at  Carbondale,  a  distance  of  about  sixteen  miles. 
This  line  was  opened,  probably,  in  1829,  and  was  operated 
partly  by  stationary  engines,  and  partly  by  horses.  The 
line  is  noted  chiefly  for  being  the  one  on  which  a  loco- 
motive was  first  used  in  this  country.  This  was  the 
"  Stourbridge  Lion,"  which  was  built  in  England  under 
the  direction  of  Horatio  Allen,  then  an  assistant  engineer 
on  this  line.  It  was  tried  at  Honesdale,  Pa.,  in  August, 
1829. 

According  to  "Poor's  Railroad  Manual  for  1876  and 
1877  "  :  "  It  was  not  until  1828,  that  the  construction  of  a 
railroad  was  undertaken,  for  the  transportation  both  of 
freight  and  passengers,  on  anything  like  a  comprehensive 
scale.  The  construction  of  the  Erie  Canal  had  cut  of!  the 
trade  which  Philadelphia  and  Baltimore  had  hitherto  re- 


•  See  "  Railroads :  their  Origin  and  Problema." 

t  It  has  recently  b^en  stated  that  as  early  as  1809  an  experimental  rait- 
roart  track,  180  feet  io  length,  wa>  laid  in  Delaware  County.  Pa.,  and  tliat 
to  the  aaiae  year  a  road  about  a  mile  Ion£  was  conatnicted  from  stone 
qiurriet  oa  Cnim  Creek  to  a  ''Unding"  on  Ridley  Creek  ia  the  same 
coiuuy  and  State.  Tiie  eridcocc  upoa  whi«ti  tlUa  tuteaicDt  is  baaed  lus 
%    aoc  ben  OMde  public 


ceived  from  the  west :  and  as  the  project  of  a  canal  from 
the  city  of  Baltimore  to  the  Ohio  was  regarded  by  many 
as  impracticable,  the  merchants  of  that  city,  in  1827.  pro- 
cured the  charter  of  the  present  Baltimore  and  Ohio  Rail- 
road. On  the  4th  of  July,  1828,  the  construction  of  the 
railroad  was  begun,  the  first  act  being  performed  by  the 
venerable  Charles  Carroll,  of  Carrollton.  the  only  then 
surviving  signer  of  the  Declaration  of  Independence.  At 
the  close  of  the  ceremony  of  breaking  ground.  Mr.  Carroll 
said  : 

•"  I  consider  this  among  the  most  important  arts  of  my 
life,  second  only  to  that  of  signing  the  Declaration  of  In- 
dependence, if  even  second  to  that.*  t 

"  In  the  fall  of  1829.  the  laying  of  the  rails  within  the 
city  of  Baltimore  was  begun.  On  the  22d  of  May,  1830. 
the  first  section  of  fifteen  miles,  to  Ellicott's  Mills,  was 
opened. 

"  The  next  important  railroad  was  the  South  Carolina,* 
begun  in  1830.  and  opened  for  traffic  in  1833  for  its  whole 
length  (135  miles).  At  that  time,  it  was  the  longest  con- 
tinuous line  of  railroad  in  the  world.  The  construction 
of  the  Mohawk  and  Hudson  Railroad,  now  a  part  of  the 
New  York  Central,  was  begun  in  1830.  It  was  opened 
(17  miles)  in  1831.  The  Saratoga  and  Schenectady  Rail- 
road (21^  miles)  was  opened  in  the  following  year;  the 
Paterson  and  Hudson  River  Railroad  was  chartered  in  ; 
January,  1831,  construction  on  it  was  commenced  in  1832, 
and  it  was  opened  in  1834  ;  the  Cayuga  and  Susquehanna 
(34  miles),  connecting  the  Susquehanna  river  with  the 
Cayuga  Lake,  was  opened  in  1834;  and  the  Rensselaer 
and  Saratoga  (2$  miles)  in  1835.  In  New  Jersey,  that 
portion  of  the  Camden  and  Amboy  extending  from  Bor- 
dcntown  to  Hightstown  (14  miles)  was  opened  on  the 
22d  of  December,  1830;  and  between  HigKlstown  and 
South  Amboy  (47 >i  miles)  in  1834.  In  Pennsylvania,  a 
considerable  extent  of  line  for  the  transf>ortation  of  coal 
had  been  constricted  previous  to  1835.  In  1834,  the 
Philadelphia  and  Columbia  (82  miles)  and  the  Portage 
Railroad  (36  miles),  both  forming  a  part  of  the  system  of 
public  works  undertaken  by  the  State  of  Pennsylvania, 
were  opened.  The  completion  of  these  gave  that  State  a 
continuous  line,  made  up  of  canal  and  railroad,  from 
Philadelphia  to  the  Ohio  river  at  Pittsburgh.  The  total 
mileage  of  railroad  constructed  in  the  State  of  New  York 
up  to,  and  including,  1835,  ^^^  265  miles,  or  more  than 
one-quarter  of  the  whole  extent  of  line  then  in  use  in  the 
United  States.  In  1833.  the  Baltimore  and  Ohio  Railroad 
was  extended  as  far  west  as  Harper's  Ferry  (81  miles).  In 
the  same  year  the  Washington  branch  (30  miles)  was  also 
completed.  In  Massachusetts,  in  1835,  ^^^  Boston  and 
Worcester  Railroad  (44  miles),  the  Boston  and  Provi- 
dence (41  miles),  and  the  Boston  and  Lowell  (26  miles) 
were  all  opened  for  business.  The  total  mileage, in  oper- 
ation in  all  the  States  at  the  close  of  that  year  was  1.098 
miles."  -/•-.-V:-     ..■'^■y—-  \-     '  ^.    \  •  .■•■'^ 

The  preceding  sketch  of  the  early  history  of  railroads 
in  this  country,  is  given  to\  show  the  extent  of  railroad 
construction  at  the  time  that  Mr.  Refers  determined  to. 
undertake  the  manufacture  of  locomotives. 

*  The  original  charter  of  the  South  Carolina  Railroad' was  granted  De- 
cember i9tb,  1897.  This  was  not  satisfactory  to  some  of  the  citixens  of 
Charlestoo,  and  a  new  bill  wu  reported  to  the  legislature  on  the  32d  of 
January,  iSaS,  and  paased  on  the  39th  of  the  same  month.  The  stockholders 
organized  as  a  company  on  the  lath  of  May,  i8t8. 
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Chapter  III. 

THE    EARLY    HISTORY    OF    LOCOMOTIVES    IN    THIS 

COUNTRY. 

In  the  latter  part  of  the  year  1827,  the  Delaware  and 
Hudson  Canal  Company  decided  to  have  built  in  Eng- 
land three  locomotives,  for  their  line  of  railroad  from 
Honesdale  to  Carbondale.  This  action  was  taken  on  the 
report  of  the  chief  engineer  of  the  road,  Mr.  John  B. 
Jervis ;  and  Mr.  Horatio  Allen,  then  a  resident  engineer 
on  the  line,  was  deputized  to  go  to  England  and  have  the 
engines  built  on  plans  to  be  decided  by  him  when  in  Eng- 
land. He  arrived  there  early  in  1828,  and  ordered  one 
engine  from  Foster  Rastrick  &  Co.,  of  Stourbridge.  This 
was  the  "  Stourbridge  Lion  "  (Fig.  2).  Two  other  engines 
were  ordered  from  Stephenson  &  Co.,  Newcastle. 


In  a  pamphlet,  with  the  title  "The  Railroad   Era," 
written  by  Mr.  Allen  in  1884.  he  says : 

•'  The  two  locomotives  from  Stephenson  th»t  were  In  New  York  early  in 
the  year  1829,  and  therefore  prior  to  the  trial  of  the  locoaio.tive  '  Rocket' 
in  October  of  that  year,  were  identical  in  boiler,  engines,  plan  and  appur- 
tenances with  the  '  Rgcket '  (Pigf.  3) ;  and  if  one  of  the  two  engines  in 
hand  ready  to  be  sent  had  been  the  one  used  on  August  9tb,  1839,  the  per- 
formance of  the  '  Rocket'  in  England  would  have  been  anticipated  in 
thiicountry.  _:     ,';  ',-  V  :---" '■..' 


*•  The  three  locomotives  were  received  in  New  York  in  the  winter  of  i8«8 
and  1829.  One  of  each  kind  was  set  up,  wjth  the  wheels  m«/  in  contact  with 
the  ground,  and  steam  bcicg  raised,  every  operation  of  the  locomotive  was 
fully  presented,  except  that  of  onward  motion."    ;    .. 

None  of  these  engines  were  sent  to  the  road  for  which 
they  were  intended,  until  the  following  spring.  The 
"  Stourbridge  Lion,"  so  far  as  is  known,  was  the  only  one 
which  was  ever  placed  on  the  road.  It  wks  not  tried  until 
August  9th,  1829.  and  was  then  run  by  Hbratio  Allen,  who 
has  the  honor  of  being  the  first  person  who  ever  ran  a 
locomotive  in  America. 

This  engine,  it  was  said,  was  too  heavy  for  the  road,  and 
was  used  only  a  short  timV  It  is  a  singular  fact  that  it  is 
not  now  (1886)  known  what  becapieol.the  two  engines 
built  by  Stjcphenson  Sl  Co.,  and  which  were  in  every  essen- 
tial similar  to  the  celebrated  "  KockeL" 


In  August.  1830,  Peter  Cooper  tried  his  "model  Qf  cxi 
perimental  locomotive  engine "  (represented  by  Fig.  4) 
on  the  Baltimore  and  Ohio  Railroad.  This  engine  had 
but  one  working  cylinder  of  3X  inches  diameter,  and  14^ 
inches  stroke  of  piston.    The  engine  was  tried  on  August 


28th,  1830.  In  the  same  year,  the  South  Carolina  Rail* 
road  Company  contracted  with  Mr.  E.  L.  Miller  to  build 
a  locomotive,  which  was  named  the  "  Best  Friend,"  for  the 
South  Carolina  Railroad  Company.  This  engine  (shown 
by  ^>S-  5)  ^^  pu^  ii^^o  service  in  November.  1830,  and  was 


:.Fig.5,..  ...     .. 

the  first  locomotive  ever  built  m  America  for  actual  ser- 
vice upon  a  railroad.  -  -  0  .;  ;,  \  | 
A  locomotive  called  -The*  South  Carolina"  (Fig.  6). 
designed  by  Horatio  Allen;  was  built  for  the  South  Cart>- 
lina  Railroad  by  thcf  West  Point  Foundry  Association,  in 
the  year  1831.    The  boiler  had  tu  fire-box  in  the  middle, 


.;.-;:-:..;vg- •.-.-:; -.^v--;.:      Fig.  6.  ,,,,:-v,.i.,^-v     1  _   _. 

with  a  pair  of  .barxflf  (f«ur  in  all),  eztendtn^  each j«4^H 
with achioiney  at ^ii:littod.  .Tiie>«ogioe  had  eigli|klrhee|ai  ' 
arranged  iad^va. tnieka»>  one  pair  nf  dnviniijiiilii^^lgj  a^Qi 
one  pair  Off  leading  wiieelalorming  atrucic,;^  aEspl^^iA^iv 
bad  one  cylinder^  mhkh  was.  'm>  the  middle  :«£  tfafeen^^iiie^v 


I 


1    v* 
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and  attached  to  the  smoke-box.  The  driving  axle  had  a 
crank  in  the  middle  to  which  the  connecting  rod  was 
attached  by  a  ball-joint.  The  trucks  were  connected  to 
the  engine  by  king-bolts  in  the  usual  way. 

The  "  De  Witt  Clinton  "  (Fig.  7)  was  the  third  locomo- 
tive built  by  the  West  Point  Foundry  Association.  It 
was  made  for  the   Mohawk  and   Hudson   Railroad,  and 


w^m^ 


Fig.  7. 


was  ordered  by  John  B.  Jervis,  Esq.  The  first  excursion 
trip  with  passengers,  drawn  by  the  "  De  Witt  Clinton,"  was 
made  from  Albany  to  Schenectady,  August  9th,  1831. 

On  January  4th,  1831.  the  Baltimore  and  Ohio  Railriad 
offered  the  sum  of  i4.ooo  "  for  the  most  approved  engine 
which  shall  be  delivered  for  trial  upon  the  road  on  or  be- 
fore the  I  St  of  June,  1 831— and  $3,500  for  the  engine  which 
shall  be  adjudged  the  next  best." 


;:::■  •■  Fig.  8. 

♦"  , 

Three  or  four  locomotives,  amongst  them  one  with  a 

rotary  engine,  built  by  Mr.  Childs,  of  Philadelphia,  entered 

into  the  competition  during  the  summer  of  1831.     The 

only  one  of  them,  named  the  "  York,"  which  proved  equal 

to  the  moderate  performance  required  of  them,  was  the 

one  built  by  Messrs.  Davis  &  Gartner,  two  machinists  of 

York,  Pa.    The  engines  had  a  vertical  boiler  and  vertical 


cylinders,  with  four  coupled  wheels  30  inches  in  diameter. 
It  was  altered^considerably  after  being  placed  on  the  road. 
The  "Atlantic**  was  afterwards  built  by  tho^same  firm, 
and  was  ^be^rat  ^  what  were  afterwards  known  as  the 
grasshopper  engines  (Pig.^  8),  which  were  used  for  many 
years  p&  tht  Baltimore  and  Ohio  Railroads 


In  August.  1831.  the  locomotive  "  John  Bull  "  (Fig.  9). 
built  by  George  &  Robert  Stephenson  &  Co..  of  Newcastle- 
uf)on-Tyne.  was  received  in  Philadelphia  for  the  Camden 
and  Amboy  Railroad  and  Transportation  Company.  This 
is  the  old  engine  which  was  exhibited  at  the  Centennial 
Exhibition  in  Philadelphia  in  1876.  In  the  winter  of  1831 
or  1832,  three  locomotives  built  by  the  same  firm  in  Eng- 
Jand  were  received  and  were  put  to  work  on  the  Newcastle 
and  Frenchtown  Railroad  in  Delaware. 

The  third  edition  of  "  Wood's  Treatise  on  Railways." 
published  in  1838,  contains  a  tabular  statement  which 
gives  the  names  and  dimensions  of  engines  built  by  R. 
Stephenson  &  Co.,  Newcastle-upon-Tyne,  and  the  names 
of  the  railways  for  which  they  were  buill.  This  table 
contains  the  names  of  the  following  locomotives  for 
American  roads : 

"  Delaware."      for  Newcastle  and  Frenchtown  Railroad. 

"  Maryland." 

"  Pennsylvania," 

"  No.  42."  for  S.iratoga  and  Schenectady  Railroad. 

"  H."  and  "  Mohawk."  for  Mohawk  and  Hudson  Rail- 
road. 

"  Stevens,"  for  New  York. 

•  No.  52,"  for  United  States. 

"  Edgefield."  for  Charleston  and  Columbia  Railroad. 

"  Brother  Jonathan,"  for  Mohawk  and  Hudson  Railroad. 

"No.  61."  "  • " 

"  No.  75,"  for  Saratoga  and  Schenectady  Railroad. 

"  Wm.  Aiken,"  for  Charleston  ahd  Columbia  Railroad. 

"No.  99." 

"  No.  104."  for  Pennsylvania  Railroad. 

"No.  105,"   "  *•  - 

"No.  106,"  "    Columbia  *?  _ 

No  dates  are  given  in  the  table,  but  all  of  thesc'sixteen 
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engines  must  have  been  built  before  1838.  Most  of  them 
were  probably  of  what  was  known  as  the  "  Planet "  class 
(shown  by  Fig.  10),  which  is  the  form  of  engine  that  suc- 
ceeded the  ••  Rocket,"  and  the  only  one  which  the  Stephen- 
son's built  for  some  years  after  its  adoption.  These 
locomotives,  which  were  imported  from  England,  doubt- 
less, to  a  very  considerable  extent,  furnished  the  types  and 
patterns  from  which  the  engines  which  were  afterwards 
b^uilt^here  were  fashioned.  But  American  designs  very 
soon  began  to  depart  from  their  British  prototjrpes.  and  a 
process  of  adaptation  to  the  existing  conditions  of  the 
railroads  in  this  country  followed,  which  afterwards  "  dif- 
ferentiated" the  American  locomotives  more  and  mbre 
from  those  built  in  Great  Britain.  Until  recently,  a  marked 
featui«  of  diflterence  between  American  and  English 
locomotives  has  been  ^e  use  of  tht  truck  under  the 


T'T'^r.'^*^' 


"•  ;*»^7^^"i*rv- 


■.^. ":  *i_  _\ 


r,^,j7^'S7'*' 

f 

:^'>.j 

AM&RIG4iN    |iAfI>»EpAP    JOURKAJU 


?m. 


former.  Its  use  was  proposed  by  Mr.  Horatio  Allen,  in  a 
report  dated  May  i6th.  1831,  which  he  made  to  the  South 
Carolina  Canal  and  Railroad  Company,  of  which  he 
was  then  the  chief  engineer.  The  locomotive  with  two 
trucks  (shown  by  Fig.  6)  was  built  from' his  design  in  the 
latter  part  of  1831,  and  was  put  into  operation  on  the 
South  Carolina  Railroad  in  the  early  part  of  1832.  In  the 
latter  part  of  the  year  1831,  the  late  John  B.  Jervis  in- 
vented what  he  called  "  a  new  plan  of  frame,  with  a  bear- 
ing carriage,  for  a  locomotive  engine,  for  the  use  of  the 
Mohawk  and  Hudson  Railroad  (represented  by  Fig.  1 1). 
which  was  constructed  and  put  on  the  road  in  the  season 
of  1832." 


Fig.  II.    ■■•■'-■■;■ 

A  truck  was  also  devised  by  Ross  Winan$  and  applied 
to  a  locomotive  on  the  Baltimore  and  Susquehanna  Rail- 
road (now  the  Northern  Central)  in  the  latter  part  of  1832 
In  a  letter  published  in  the  American  Railroad  Jour- 
nal of  July  27th,  1833,  Mr.  Jervis  describes  the  objects 
aimed  at  in  the  use  of  the  truck,  as  follows  : 

"The  leading  objects  I  bad  in  vkw,  in  the  Kcaeral  arrangement  of  the 
plan  of  the  en(;ine,  did  not  contemplate  any  improvement  in  the  power 
over  those  heretofore  constructed  by  Stephenson  ft  Co.;*  but  to  make  an 
engioe  that  would  be  better  adapted  to  railroads  of  less  strength  than  are 
common  in  England  ;  that  would  travel  with  more  ease  to  itself  and  to  the 
rail  on  curved  roads ;  that  would  be  less  affected  by  inequalities  of  the  rail 
than  is  atuined  by  the  arrangement  in  the  moat  i4>prDv«ad  engines." 

The  effectiveness  of  the  truck  in  accomplishing  what  it 
was  intended  for  was  at  once  recognized,  and  its  almost 
general  adoption  on  American  locomotives  followed. 

In  the  year  1833.  Judge  Dickerson.  then  president  of  the 
Paterson  and  Hudson  River  Railroad,  ordered  a  loco- 
motive, which  was  called  the  "McNeill,"  from  George 
Stephenson,  which  was  to  be  as  good  as  possible,  without 
regard  to  cost.  It  arrived  and  was  put  in  operation  in  the 
year  1834.  The  cylinders  were  9  inches  diameter  by  18 
inches  stroke,  and  the  engine  had  one  pair  of  driving- 
wheels  five  feet  in  diameter,  which  were  behind  the  fire- 
box. The  axle  was  cranked,  and  the  cranks  were  close  to 
the  wheels ;  there  was  room  for  the  connecting  rods  to 
pass  by  the  outside  of  the  furnace.  The  ffxmt  end  was 
supported  by  a  four-wheeled  truck ;  the^fire-boz  and  tubes 
were  of  copper.  The  engine  continued  ik  use  many  years, 
and  was  said  to  be  very  fast,  and  was  finally  sold  to  a 
western  railroad,  the  business  of  the  Paterson  and  Hudson 
River  Railroad  having  grown  beyond  the  engine's  capac- 
ity. \ 

There  may  have  been  oQier  English  engines,  of  which 
there  is  no  record,  imported  into  this  country  about  thit 

•Tbe  tmek  wm  applied  by  Mr.  Jcnrii  VM«nfiae  bviU  tqr  StephtMoa 
^  Co.,  ol  Bagdad.  y  *■ 
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time,  but,  as  already  stated,  th^np  is  no  ^>fi^  that  to  a 
verp  considerable  exteat  the  Ei^;li^  eiiQpbies  were  the 
models  from  which  American  designers  reeeti^ed  maity 
suggestions ;  but.  as  will  be  ^own,  they  very  soon  began 
to  depart  from  the  original  types,  and  the  development  of 
the  locomotive  here  was  quite  distinct  from  that  which 
it  had  in  Europe.  *^ 

{To  bi  continued.) 


Where  Eight  Hours  Might  be  a  Daj's  Work. 

Mr.'  Edward  Atkinson  shows,  in  a  late  nustber  or 
Bradstreet's,  that  in  each  1,000  workers  in  the  United 
Sutes,  only  100  are  engaged  in  occupations  upon  whom 
an  eight-hour  law  could  be  enforced,  and  that  conse- 
quently the  passage  of  such  a  law  would  simply  operate 
to  depress  the  trades  upon  which  it  could  be  enforced, 
relatively  to  all  other  trades.  In  the  first  place,  agricul« 
ti»ral  labor,  cattle  and  sheep  growing,  horticulture  and 
fishing  could  not  be  subjected  to  an  eight-hour  law.  and, 
if  they  could,  it  would  ruin  them.  Blast  furnaces,  gas 
works,  bakeries,  restaurants  and  all  other  emfrfojnnents 
requiring  continuous  heat  could  not  be  subjected  to  the 
eight-hour  rule  without  instant  destruction.  Paper  mills 
require  continuous  operation.  So  also  do  railroads.  There 
then  are  the  great  multitude  of  employments  that  the 
officers  of  the  law  can  never  reach,  or  know  anything 
about,  the  people  who  woiic  at  home,  such  as  seam- 
stresses, washerwomen,  carpenters,  blacksmiths — in  short, 
everybody  who  is  his  own  emfrfoyer.  The  only  trades  that 
could  be  reached  are  those  where  laige  numbers  of  work- 
ers ^e  collected  together  for  the  purpose  of  attending 
machinery,  such  as  cotton  and  woolen  mills,  rolling-mills, 
boot  and  shoe  factories,  and  the  like.  These  number  not 
more  than  one  in  ten  of  the  people  of  the  United  States 
who  work  with  their  hands.  As  to  these  Mr.  Atkinson 
says,  with  his  usual  penetration :  *'  If  the  advocates  of  an 
eight-hour  law  should  get  it  passed,  the  first  efforts  of  the 
same  n^n  who  had  promoted  it  would  be  to  find  out  how 
to  work  overtime  to  the  best  advantage  in  order  to  gain  a 
better  subsistence.  The  Idgidid  results  of  all  sudtacts  by 
which  the  free  amduct  of  adults  is  restricted  in  certain 
specific  cases  .is  to  limit  the  fuUj.  use  and  benefit  of  labor* 
saving  machinery,  and  ^usjRto  lengthen  the  necessaiy 
hours  of  work  of  the  great  Aiass  of  the  people. 


The  Production  o£  Iron  in  Great  Britain* 


The  total  make  of  pig  iron  in  Great  Britain,  in  i\ 
was  7>350'657  tons,  a^nst  7,528,966  tons  in  1S84,  a  (|<l 
crease  of  278.309  tons,  or  about  z}i  per  cent,,   Tijci 
decrease  compared  with  1883  \»  iaH  percept.    ihib^*6^ 
crease  last  year  was  fjpeneral  wit)}  the  tstJcpf^iioa  M 
tinghamshire  uid  ticioeagterrtiire,  they  in$        •      .*'  -^ 
tons.    ']^het9t<4fto|$^priitiii  in  ifis  wfifjj^i^^ 
an  increase  of^S^ji^  tohf ;  these  figwrif^^jpiii^J 
only  taximti^  ,i^  t<?MJ.  p^uctip^  oV 
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Jlrk  InbFnfions. 


Mowry's  Car-Coupiingr. 


Jacob  C.  Mowry,  of  Rising  Sun.  Ohio,  is  the  inventor 
of  a  new  and  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described.  This  invention  relates 
to  an  improved  car-coupling:  and  it  consists  of  the  novel 
construction  and  arrangement  and  peculiar  combination 
of  parts,  substantially  as  hereinafter  fully  set  forth,  and 
explained. 

In  the  accompanying  cuts.  Fig.  i  is  a  perspective  view 
of  a  car-coupling  embodying  the  invention.  Fig.  2  is  a 
vertical  central  sectional  view  through  the  device.  Fig.  3 
is  a  bottom  plan  view. 

A  designates  the  draw-head,  which  is  secured  to  the 
car-body  in  the  ordinary  well-known  manner,  and  provided 
with  the  link-chamber  A',  which  is  of  the  ordinary  class. 
The  draw-head  is  provided  with  a  longitudinal  slot  B. 
that  opens  into  the  chamber  A',  and  terminates  a  short 
distance  from  the  front  thereof,  to  provide  a  solid  front 
or  cap  C,  to  the  draw-head  ;  and  the  draw-head  is  further 
provided  near  its  rear  end  with  integral  abutting  flanges 
c,  that  bear  against  the  car-body,  and  in  the  lower  wall 
of  its  chamber  with  a  short  longitudinal  slot  c'. 


Fif.  I, 

MOWRY'S  CAR-COUPLING. 

D  designates  a  coupling  bar  or  hook,  which  is  arranged 
in  the  slot  B.  and  is  free  to  move  longitudinally  therein 
for  a  limited  distance.  The  upper  edges  of  the  draw-bar 
lie  flush  with  or  a  little  below  the  upper  edges  of  the  slot 
in  the  draw-head,  and  at  its  front  edge  it  is  provided 
with  a  depending  hook  ^,  which  is  preferably  curved  or 
inclined,  so  as  to  permit  a  coupling-link  of  an  approach- 
ing draw-head  to  enter.  The  rear  end  of  the  draw-bar 
or  hook  has  a  transversely-arranged  longitudinal  slot  ^, 
through  which  passes  a  pivot  or  bolt  J*,  that  is  also 
passed  through  and  detachably  secured  in  the  draw-head, 
and  the  draw-bar  is  elevated  by  an  oscillating  arm  or  lug 
Zy,  that  is  joamaled  on  a  pin  D*,  and  depends  from  and 
projects  through  the  slot  ^,  of  the  draw-head,  so  as  to  be 
acted  on  by  the  devices  for  devating  the  hook-shaped 
l^d  of  the  draw-bar  to  release  the  coupling-link.  The 
free  hook-shaped  end  of  the  draw-bar  is  normally  de- 
and^uranged  in  the  path  of  an  approaching  coup- 
\t\k  by  means  of  a  spring  C,  one  end  of  which  bears 
coupling-bar,  and  the  Other  end  is  secured  to  a 
pm  or  bolt  €,  that  passes  through  the  draw- 
to  deiachAbiy  secure  of  cdnntct  the  •pringthereta 


The  coupling-hook  or  draw-bar  D.  can  be  elevated* 
from  the  side  of  the  car  without  requiring  the  brakeman 
to  pass  between  the  cars,  by  means  of  a  horizontal  rock- 
shaft  F.  that  is  journalcd  in  suitable  bearings /"/'.  and 
carries  an  arm  or  leg  /■.  at  its  inner  end,  that  is  adapted 
to  impinge  against  the  arm  D.  that  elevates  the  draw-bar 
when  the  rock-shaft  is  turned  by  manipulating  the  handle 
or  crank  /*.  at  the  outer  end  thereof,  the  journal  or  bear- 
ing /',  being  secured  to  the  draw-head  to  support  the 
inner  end  of  the  shaft,  and  the  bearing  /.  secured  to  and 
depending  from  the  car-body  at  the  outer  side  thereof  to 
support  the  outer  end  of  the  shaft. 

G  designates  a  vertical  rod  which  extciuls  to  the  top  or 
roof  of  the  car-body  to  operate  or  elevate  the  free  hook- 
shaped  end  of  the  draw-bar  from  the  roof,  and  this  rod  is 
joumaled  in  suitable  bearmgs  g-  g',  .secured  to  the  draw- 
head  and  car-body.  The  upper  end  of  the  rod  is  provided 
with  a  handle  or  band-wheel  h,  to  be  grasped  and  turned 
by  hand,  and  the  lower  end  of  the  rod  is  provided  with  a 
right-angled  crank  I,  that  has  pivoted  to  its  free  end  a 
link  /,  which  in  turn  is  pivoted  to  the  free  end  of  the  arm 
D',  to  elevate  the  draw-bar. 


F"C-  2.  Fit  3. 

mowry's  car-coupling. 

This  being  the  construction  of  the  device  the  operation 
thereof  is  as  follows:  When  the  coupling-link  of  an 
approaching  car  enters  the  draw-head  and  strikes  the  in- 
clined or  curved  edge  of  the  draw-bar  hook  d,  the  latter 
is  elevated  against  the  tension  of  the  pressure-spring  and 
is  forced  rearwardly  for  a  limited  distance,  thus  permit- 
ting the  link  to  pass  beneath  the  hook  and  engage  the 
hook  d,  thus  automatically  coupling  the  cars.  The  im- 
pact of  the  coupling-link  on  the  draw-bar  forces  it  rear- 
wardly. as  above  mentioned,  to  reduce  the  shock  on  the 
parts  of  the  draw-head,  and  when  the  cars  are  started  or 
in  motion  the  link  draws  the  coupling-bar  forward,  and 
the  front  end  thereof  engages  with  the  cap  C.  thus  pro- 
viding an  increased  bearing-surface  therefor.  To  un- 
couple the  cars,  the  rock-shaft  or  vertical  rod  G,  is  oper- 
ated by  hand  from  the  side  or  roof  of  the  car-bo<ly  to 
elevate  the  upper  end  of  the  oscillating  arm  D',  and  con- 
sequently the  hook-shaped  end  of  the  coupling-bar, 
wb^eby  the  hook  d,  is  drawn  from  engagement  with  the 
link,  and  the  latter  can  then  be  easily  withdrawn  from 
the  draw-head.  It  will  thus  be  seen  that  an  improved 
coupling  is  provided  which  will  automatically  couple  the 
cars  and  can  be  operated  to  uncouple  the  cars  from  ciither 
the  side  or  roof  of  the  same,  thus  providing  means  which 
do  not  require  the  brakeman  to  endanger  hi&  life  in 
passing  between  the  care  to  couple  or  uncouple  them. 
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The  rod  G,  has  a  projecting  pin  J,  that  bears  against  the 
draw  head  to  limit  the  rotation  thereof. 

In  lieu  of  supporting  one  end  of  the  spring  on  a  pin  or 
bolt  and  having  its  opposite  end  bear  on  the  draw-bar. 
the  spring  can  be  rigidly  secured  to  and  carried  by  the 
coupling-bar  and  bear  on  the  draw-head  or  other  device 
at  its  opposite  end  to  normally  depress  the  hook-shaped 
end  of  the  draw-bar  in  the  path  of  an  approaching  link. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
perfectly  adapted  to  its  purpose,  and  will  couple  on  grades 
or  curves,  while  its  application  is  economical,  and  the 
construction  simple  and  thoroughly  durable. 

The  device  is  under  the  control  of  the  inventor,  to 
whom  all  inquiries  and  communications  should  be  ad- 
dressed. 

- -♦ ;■ 

Brewer's  Horseshoe. 


William  N.  Brewer,  of  Cleveland.  O.,  is  the  inven- 
tor of  a  new  and  improved  form  of  horseshoe  which  is 
herewith  illustrated  and  described.  This  invention  re- 
lates to  improvements  in  horseshoes  in  which  removable 
calks  having  X-shaped  heads  are  secured,  respectively, 
between  depending  lugs,  the  latter  having  undercut  inner 
faces  to  correspond  with  the  calk-heads.  The  calk  is 
held  to  its  seat  by  a  key  interpK>sed  between  the  head  of 
the  calk  and  the  body  of  the  shoe,  and  each  pair  of  lugs 


Fig.  X. 
brewer's  horse-shoe. 

have  a  connecting  cross-bar  a;  one  end  and  internal 
shoulders  at  the  other  end,  that  engage  the  end  of  the 
calk-head  when  the  latter  is  seated,  to  the  end  that  the 
calk  is  held  by  the  said  cross>bar  and  shoulder  from 
being  displaced  endwise,  and  the  key,  serving  only  as  a 
blocking  to  hold  the  calk  to  its  seat,  does  not  cause  extra 
strain  on  the  parts. 


-■,    brewer's  HORSlE-SHOB.   ■; 

-  In  the  accompanying  cuts.  Fig.  i  is  a  view  in  perspec- 
tive of  a  horse-shoe  embodying  the  invention,  one  of  the 
heel-calks  being  removed.  Fig.  2  is  an  fmlarged  view  in 
perspective,  showing  one  of  the  sockets  of  the  heel-calks, 
looking  from  the  outside  of  the  shoe.  Figi.  3  and  4  are 
enlaiyed  elevations  in  section,  respectively,  on. the  lines 
jr  X  and^^y,  Fig.  i.  \ 

A  represents  the  body  m  the  horscfiioe,  and  B  the 
detachable  calk.  The  calks  have  Tniiiapcd  heads  that 
are  secured  between  lugs  a,  the  latter  being  made  integral 
with  the  body  of  the  shoe  and  set  bi  pairs,  the  lugs 
having  undercut  inner  sides  to  correspond  with  and  form 


seats  for  the  head  of  the  calk  when  the  latter  is  separated 
slightly  from  the  body  of  the  shoe.  The  lugs  for  the 
heel-calks  are  set  obliquely,  the  inner  ends  thereof  ex- 
tending farther  rearward,  as  shown.  E^h  pair  of  lugs  a, 
is  connected  at  one  end  by  a  cross-bar  tt*,  the  lAter  being 
separated  from  the  body  of  the  shoe  to  leave  room  for 
the  passage  of  the  point  of  the  key  C.  The  cross-bars 
are  preferably  respectively  on  the  inner  end  of  the  lugs 
at  the  heel  of  the  shoe.  The  toe-calk  being  set  straight 
across  the  shoe,  the  cross-bar  may  be  on  either  end  of 
these  lugs.  The  cross-bar  forms  an  abutment  for  one 
end  of  the  calk,  the  latter  being  entered  from  the  opposite 
end  of  the  lugs.    At  the  open  end  the  kigs  have  internal 
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shoulders  a*,  that  abut  the  ends  of  the  calk-head  when 
the  latter  are  seated.  In  entering  the  calks  the  heads 
thereof  are  placed  against  the  body  of  the  shoe  and  the 
calk  slid  endwise  between  the  lugs,  the  flanges  of  the 
heads  passing  under  the  projections  that  form  the  should- 
ers a*.  The  calk  having  been  cut  of  suiuble  length, 
when  the  latter  abuu  the  cross-bar,  the  other  end  thereof 
will  fit  nicely  inside  the  shoulder  a*,  when  the  calk,  is 
brought  to  its  scat.  The  key  C,  is  inserted  between  the 
body  of  the  shoe  and  the  head  of  the  calk,  and  holds  the 
latter  to  its  seat,  and  the  cross-bar  and  shoulders  of  the 
lugs  hold  the  calk  from  moving  endwise.  The  key  C, 
only  serves  as  a  blockings  and  it  is  not  necessary  to  drive 
the  key  with  any  considerable  force,  but,  on  the  contrary, 
the  key  need  only  be  crowded  in  tight  enough  to  prevent 
It  from  rattling,  and  therefore  does  not  strain  the  lugs  or 


V       BKIWBR'S  HOKSK-SHOX.   : 

the  body  of  the  shoe  between  the  lugs.    The  removable 
calks  of  a  horseshoe  receive  heavy    and   oft-repeated 
knocks  j^inst  the  paving-stones,  and  it  the  lugs  are  under 
heavy  strain  from  keying  the  calks,  they  are  likely  to  b^ 
broken  or  bent  so  as  to  loosen  the  calks.    With  this  Uai 
proved  construction  the  lugs,  as  aforesaid,  tUtc  noj^  under  |^ 
any  strain  from  keying,  and  therefore  not  liabld  to  bi 
broken.    By  the  reason  of  the  oblique  line  in  wlikft'^ 
heel-calks  are  set  the  tendency  is  to  drive  thete^^^^  ^  ' 
ward%uid  rearward ;  but  the  inner  ends  of  the  '^ 
as  aforesaid,  abut  the  <»)ts-bar  a',  and  are  th    _       
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securely  from  displacement  in  this  direction.  The  aforesaid 
shoulders  arc  ample  to  hold  the  calks  firmly  in  the  other 
direction.  The  toe-calk,  being  set  straight  across  the 
shoe,  is  less  liable  to  be  driven  endwise,  but  it  is  held  in 
the  same  manner  by  the  shoulders  on  one  end  and  the 
cross-bar  on  the  other.  The  shoe  is  preferably  made  of 
malleable  cast-iron,  or  of  steel  casting,  if  preferred,  and 
the  calks  are  made  of  steel,  the  latter  being  rolled  into 
bars  of  suitable  size  and  shape  in  cross-section,  from 
which  bars  the  calks  are  cut  into  suitable  lengths.  The 
keys  are  rectangular  in  cross-section,  and  made  slightly 
tapering  lengthwise,  and  the  key-scat  on  the  body  of  the 
shoe  is  made  to  correspond  with  the  tapered  key.  After 
the  key  is  in  place  the  point  thereof  is  bent,  riveted,  or 
upset  a  trifle  to  prevent  the  key  from  backing  out.  Sucn 
fastening,  however,  does  not  prevent  the  key  from  being 
readily  removed  by  means  of  a  hammer  and  punch. 

It  is  claimed  for  this  device  that  it  is  simple,  econom- 
ical and  durable,  and  efficiently  answers  the  purpose  of  its 
invention,  while  in  wear  on  both  horse  and  shoe  it  is  a 
great  improvement  on  the  ordinary  form. 


Kells's  Car-Starter. 


Herbert  Kells.  of  Astoria,  N.  Y.,  is  the  inventor  of 
a  new  and  improved  form  of  car-starter,  the  construction 
and  operation  of  which  is  herewith  illustrated  and  ex- 
plained. The  object  of  this  invention  is  to  utilize  the 
weight  of  the  car  by  means  of  a  movable  frame  or  plat- 
form placed  under  the  car,  in  connection  with  pawls 
working  in  ratchet-teeth  placed  on  the  wheels  of  the  car, 
so  that  by  removing  temporarily  the  weight  of  the  car 
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from  the  axle  and  then  allowing  it  to  press  upon  the 
movable  platform  the.  pawls,  are  iorcedinto  the  ratchet- 
teeth,  imparting  a  starting  motion  to  the  whole  car. 

The  invention  consists  in  making  a  movable  frame  or 
platform  provided  with  springs,  and  so  arranged  by  means 
of  guides  as  to  be  capable  of  moving  perpendicularly,  and 
is  supported  when  at  rest  upon  the  axle  of  the  wheels  of 
the  car.  The  platform  or  frame  is  sq  formed  by  means 
of  inclined  sides  as  to  raise  the  springs  attached  thereto 
in  a  perpendicular  direction.  These  springs  have  their 
lower  bearing  upon  the  platform  or  frame  and  their  upper 
bearing  upon  the  bottom  of  the  car.  and  when  the  frame 
is  moved  in  either  direction  the  weight  of  the  car  is  nec- 
essarily taken  from  the  pedestal-springs  and  supported 
by  the  springs  of  the  platform.  Attached  to  the  inner 
side  of  the  car-wheels  are  placed  ratchet-wheels  of  almost 
the  same  circumference  as  the  wheels.  Attached  to  each 
tide  of  the  frame  or  platforin.  are  weighted  pawls  adapted 
to  act  on  the  ratchet-wheels.  Attached  to  the  frame  of 
the  car  is  also  provided  a  rock-shaft  provided  with  stop 


arrangements,  which  is  acted  upon  by  a  projection  upon 
the  sliding  platform,  so  as  to  force  the  pawls  into  the 
ratchet  of  the  car-wheels  when  the  sliding  platform  is 
brought  into  operation.  The  sliding  platform  is  brought 
in  cither  direction  by  means  of  rods  or  chains  attached 
to  the  ordinary  brake-shaft  of  the  car.  When  the  brake- 
shaft  is  loosened  again,  the  weight  of  the  car  pressing 
upon  the  springs  of  the  platform  forces  the  platform 
down  and  presses  the  pawls  against  the  ratchet  on  the 
car-wheels,  causing  them  to  mesh  into  and  work  said 
ratchet  and  thus  start  the  wheels  in  motion. 

In  the  accompanying  cut.  Fig.  i  represents  a  plan  view 
of  the  improved  car-starter.  Fig.  2  is  a  sectional  view  of 
the  same  through  the  dotted  lines  .»  .«.  ' 

Upon  the  inner  side  of  each  car-wheel  is  securely  fasten- 
ed a  ratchet-wheel  A.  of  nearly  the  same  circumference  as 
the  car-wheels.  Resting  upon  the  axles  of  the  car-wheels 
is  placed  a  sliding  platform  consisting  of  two  slides  B. 
having  their  inner  portion  made  at  a  double  incline,  as 
shown  in  Fig.  2.  These  slides  are  connected  together  by 
cross-pieces  C.  Upon  the  middle  of  the  frame  so  formed 
is  placed  a  cradle  D.  made  of  an  open  rectangular  frame 
having  its  side  ends  prolonged  on  each  side,  and  in  the 


D 


KKI.l.S  S    CAR.STARTER; 


side  ends  of  which  arc  cut  recesses  E.  Upon  the  cradle 
D.  are  placed  spiral  or  other  springs.  F.  Attached  to  the 
outer  corners  of  the  cradle  D,  are  four  weighted-pawls  G, 
adapted  to  fit  into  the  ratchet-wheels  A.  Upon  the  sides 
of  the  car  at  the  center  are  securely  fastened  the  guides 
H.  which  fit  into  the  recesses  E,  of  the  cradle  D,  causing 
the  cradle  to  move  perpendicularly  up  and  down  when' 
in  motion.  On  the  cross-pieces  C,  at  the  points  //  //'.  is  a 
stop  or  lever  I  I'.  Attached  to  the  side  timbers  of  the 
car  are  rock-shafts  J  J',  provided  with  the  levers  L  and 
M.  and  so  placed  In  reference  to  the  cradle  that  when 
said  cradle  is  elevated  to  its  highest  point  the  lexer  or 
stop  I.  will  engage  with  the  lever  L,  and  the  lever  M.  will 
press  upon  the  pawl  G.  Placed  i«pon  the  cradle  D,  are 
the  friction-pulleys  NN'.  Attached  to  the-middle  of  the 
cross-pieces  C.  are  hooks  or  staples  O,  lo  which  may  be 
secured  rods  or  chains,  and  the  other  end  of  said  rod  or 
chain  being  suitably  connected  with  a  windlass  or  brake 
of  the  car,  serves  to  communicate  motion  to  the  entire 
apparatus.  The  springs  F.  at  their  upper  ends  are  suitably 
secured  to  the  bottom  of  the  car.   .  |  . 

P  represents  the  pedestal-frame  upon  which  the  weight 
of  the  car  ordinarily  rests. 

The  operation  of  the  invention  is  as  follows :  The  car 
being  in  motion,  its  weight,  as  before  stated,  rests  upon 
»  th%  I>edestal-springs.  bringing  the  sliding  frame  forward 
by  means  of  the  chain  attached  to  the  staple  or  pulley  O. 
causing  the  frame  to  slide  forward.  This  motion.of  .the 
sliding  frame  causes  the  cradle,  with  its  attachments,  to 
rise  perpend iculariy,  the  friction- pulleys  N-vN'.  moving 
along  tlie  inclined  sides  of  the  frame  nearest  the  back  of 
the  car,  and  the  weight  of  the  car  is  received  upon  the 
springs  £,  relieving  the  pedestal-springs  of  a  portion  of 
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the  weight  of  the  car.  The  lever  I,  of  the  frame  engaging 
with  the  lever  L.  of  the  rock-shaft  on  the  forward  side  of 
the  car,  presses  the  lever  M.  u[>on  the  pawls  G,  nearest  to 
the  back  of  the  car.  holding  said  pawls  closely  against  the 
teeth  of  the  ratchet-wheels  A, -on  the  hind  wheels.  The 
driver,  when  wishing  to  start  the  car  againTthen  releases 
the  brake  and  the  weight  of  the  car  forces  the  cradle 
downward,  carrying  with  it  the  sliding  frame  to  its  normal 
p>osition.  at  the  same  time  pressing  the  pawls  G,  against 
the  teeth  of  the  ratchet-wheel  A.  and  thus  imparting  a 
starting  momentum.  When  the  brake  is  released  and  the 
platform  slides  backward,  the  pressure  of  the  stop  I,  and 
the  lever  L.  is  removed,  and  the  pressure  of  the  lever  M, 
on  the  pawl  G,  is  also  removed,  allowing  the  weighted 
end  of  the  pawl  to  act  and  leaving  the  ratchet-wheels 
free  from  all  action  of  said  wheel.    ^  /, 

,  It  is  claimed  for  this  device  that  it  is  siraplc,  effective 
and  economical,  fully  answering  the  required  purpose.  It 
has  the  further  advantage  of  passing  over  large  track  ob- 
structions, except  where  lying  very  close  to  the  wheels. 


Woodmansee's  Car-seat. 


Chari.es  H.  Woodmansee,  of  Norton,  Kansas,  is  the 
inventor  of  a  new  and  improved  form  of  car-seat,  which 
is  herewith  illustrated  and  described.  The  object  of  this 
invention  is  to  provide  a  car-seat  which  may  be  readily 
reversed  without  interfering  with  other  seats  in  the  car, 
and  relates  to  that  particular  form  in  which  the  back  and 
seat  are  permanently  connected  and  arranged  to  roll  upon 
anti-friction  rollers,  so  that  these  parts  may  be  made  to 
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exchange  functions  when  reversed,  so  that  which  is  the 
back  in  one  position  becomes  the  seat  in  the  other  posi- 
tion, and  vice  versa.  < 

In  the  accompanying  cut^  Fig.  i  is  a  side  elevation  of 
the  improved  car-seat ;  Fig.  2  an  enlarged  detail  ^^tional 
view  uken  on  line  jr  j:  in  Fig.  i ;  and  Fig.  3  is  a  deUiJ 
view  of  the  spring-acted  stop  for  holding  the  car-seat  in 
either  of  the  positions  in  which  it  may  be  placed.     - 


The  end  frames  of  the  improved  car-seat  are  formed 
of  curved  rails  A,  formed  integrally  with  the  curved  bars 
B,  and  arm-rests  C.  in  a  single  casting.  The  rail  A,  is 
formed  on  a  circular  curve,  and  is  grooved  longitudinally 
on  opposite  sides,  and  received  between  grooved  rollers  a 
b,  supported  by  the  end  pieces  D,  of  the  seat-frame,  or  by 
one  end  piece  D,  and  by  the  grooved  rollers  a  b,  secured 
to  plates  E,  supported  by  the  wall  of  the  car.  The  curva- 
ture of  the  bars  B,  is  similar  to  that  of  the  rails  A,  but  in 
the  opposite  direction,  said  curved  bar  B,  forming,  with 
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the  end  portions  of  the  rails  A.  ellipsoidal  loops  of  about 
the  same  shape  as  the  cross-sections  of  the  cushions  F 
F',  which  are  supported  by  th^  loops.  The  cushions  act 
interchangeably  as  seat  and  back  of  the  car-seat,  and  the 
arm-rests  C,  connect  the  bars  B,  and  are  strengthened 
and  supported  by  scroll-work  formed  between  the  bars  B, 
and  the  arms.  The  ends  of  the  frames  are  symmetrical 
in  form,  so  that  they  present  the  same  appearance  in  both 
positions.  A  spring-acted  bolt  c,  passes  through  a  socket 
d,  in  the  upper  cross-bar  of  the  frame  D,  and  projects  in- 
to one  or  the  other  of  the  notches/,  formed  in  the  rail  A, 


woodmansee's  CAR-SEAT.  I 

securely  holding  the*  seat  in  either  ol  the  positions  in 
which  it  [nay  be  placed. 

When  it  is  desired  to  reverse  the  seat,  the  bok  r,  iih 
withdrawn  from  the  notch/,  in  the  rail  A,  when  the  bociC 
of  the  seat  may  be  pushed  down  in  a  circular  path^  as  in-^ 
dicated  by  the  arrow,  bringing  the  cushion  F',  into  thd 
position  before  occopied  by  the  cushion  F.  so  tbat  Hi 
server  as  the  back  of  the  scat*      ^^-   ^  ;^  - 1\ 

In  the  construction  shown  and  described  it  wOI  te 
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that  two  cushions  F.  and  F'.  which  form,  respectively,  the 
back  or  seat,  are  sustained  at  their  ends  by  the  loop- 
shaped  frames  composed  of  bars  A.  and  B.  at  some  dis- 
tance from  each  other,  which  leaves  a  small  open  space 
between  said  cushions  that  prevents  the  lodj^ment  and 
accumulation  of  dirt  or  trash  This  middle  portion  of 
the  frame  A,  which  would  otherwise  be  weak,  is  strongly 
braced  by  the  arm-pieces  C  C. 

It  is  claimed  for  this  form  of  car-seat  that  while  simple. 
it  is  throughly  applicable  to  the  purpose,  and  much  more 
graceful  and  handsome  than  the  ordinary  form  in  use, 
and,  though  economical  in  construction,  is  durable  and 
readily  handled  by  train-men. 


Both  Driving  Rods  of  an  Engine  Broken. 


As  a  freight  train  was  flying  around  a  sharp  curve  near 
Martinsville.  111.,  on  June  25,  at  a  high  rate  of  speed,  one 
of  the  driving  rods  of  the  engine,  a  huge  ten-wheeler, 
broke,  and  instantly  was  revolving  at  a  terrific  rate,  knock- 
ing the  cab  to  splinters,  and  battering  the  boiler  out  of 
shape.  As  the  train  flew  by  the  station  the  other  rod 
broke  and  the  tender  jumped  the  track.  The  two  rods 
were  revolving  at  "  lightning  speed,"  dealing  terrific  blows 
on  the  cab  and  boiler,  and  the  steam  was  escaping  in 
clouds  from  the  holes  knocked  in  the  boiler,  while  the 
tender  was  bounding  along  on  the  ties.  As  soon  as  the 
up  grade  was  reached,  on  the  other  side  of  the  station, 
the  speed  began  to  slacken  and  the  train  stopped,  with 
the  engine  in  the  centre  of  the  long  bridge  over  the  north 
fork  of  the  Embarrass  River.  The  tender  jumped  back 
upon  the  rails  just  before  the  bridge  was  reached,  or  a 
terrible  wreck  would  probably  have  resulted.  The  en- 
gineer and  firemen  escaped  from  the  cab  when  the  first 
rod  broke,  and  were  not  injured. 


Selling  Coal  by  Assay. 

Mr.  C.  H.  Ash  BURNER  has  proposed  to  the  American 
Institute  of  Mining  Engineers  that  coals  should  be  sold 
by  assay,  just  as  minerals  are  now  disposed  of.  He 
showed  from  average  samples  of  anthracite  coal  that  the 
percentage  of  ash  is  always  much  higher  than  is  generally 
supposed.  He  thinks  that  there  would  be  no  difficulty  in 
establishing  a  scale  of  fuel  ratios,  which  would  represent 
the  actual  economic  value  of  coals. 


Bnildini^  for  the  Use  of  the  New  York  Central 
Railroad  Employes. 

At  a  recent  meeting  of  the  directors  of  the  New  York 
Central  and  Hudson  River  Railroad  Company,  a  letter 
from  Cornelius  VanderbUt  to  President  Depew  was  read, 
in  which  Mr.  Vanderbilt  said  : 

*'  I  have  had  plans  prepared  for  a  building  80  feet  front 
by  40  feet  in  depth,  to  be  used  for  the  benefit  of  railroad 
men  in  the  service  of  the  companies  centering  at  the 
Grand  Central  Depot.  It  will  be  a  substantial  structure, 
with  bath-rooms,' gymnasium  and  bowling  alleys  in  the 
basement ;  reading  rooms,  library,  rdom  for  games,  and 
offices  on  the  first  floor ;  a  large  hall  for  general  meetings 
and  rooms  for  dasses  on  the  second  floor ;  and  rooms  for 
janitor's  family,  and  sleeping-rooms  for  men  coming  in 
late,  or  detain^  in  the  city  over  night,  in  the  upper  story. 


I  wish  you  to  lay  before  the  Board  of  Directors  this  pro- 
position :  If  the  company  will  set  apart  the  land  at  the 
corner  of  Madison  avenue  and  Forty-fifth  street  (40  feet 
on  the  street  by  80  feet  on  the  avenue)  for  the  use  and 
purposes  for  which  such  a  building  would  be  erected.  I 
will  bear  all  the  expense  of  construction  and  of  fitting  and 
furnishing  it  ready  for  use."    ^  J  ,; 

The  directors  authorized  President  Depew  to  accept 
Mr.  Vanderbilt's  offer  and  thank  him.  The  plot  of  land 
in  question  was  used  for  storing  cars  before  the  Grand 
Central  Depot  was  extended.  , 


Shall  Natural  Gas  be  Taxed  ? 


A  CORRE.SPONDENT  of  the  New  York  Evening  Post,  in 
a  letter  to  that  paper,  says:  "In  this  time  of  discussing 
taxation  and  protecting  industries,  there  is  one  commodity 
that  seems  to  be  a  natural  subject  of  special  taxation — 
natural  gas.  The  scope  and  promise  of  this  new  factor  in 
industry  is  such  as  p>ortends  no  little  disturbance  to  our 
iron  and  other  industries,  and  there  seems  no  ^jood  reason 
why  the  nation  should  not  share  in  the  benefit  of  this 
great  boon,  although  its  discovery  and  source  t>e  in  a 
special  district  of  the  country.  •         '      1  V 

"  Natural  gas  as  its  name  indicates,  is  not  a  prhduct  of 
skill,  is  not  even  a  surface  product  such  as  is  conveyed  in 
government  titles  to  land.  It  comes  from  "  the  bowels  of 
the  earth,"  and  one  who  regards  its  present  vast  influence 
and  conjectures  its  future,  must  concede  that  it  will  throw 
our  industries  out  of  balance.  If  ever  there  was  a  suitable 
and  equitable  subject  for  special  taxation,  is  not  here  one  ? 
The  menace  to  the  dairy  sinks  into  insignificance  in  com- 
parison with  the  danger  to  our  manufacturing  industries 
from  this  new  and  miraculous  fuel.  It  is  not  too  much  to 
claim,  on  the  score  of  cost  alone,  to  say  nothing  of  other 
advantages,  that  the  cheapening  of  many  manufactures  in 
Pittsburgh  amounts  to  ten  per  cent.  How  is  fair  competi- 
tion to  be  maintained  without  a  tax  }  " 


New  Towers  for  the  Niagara  Bridge. 

Work  on  the  new  towers  of  the  Niagara  suspension 
bridge  has  been  commenced.  Engineer  Buck,  who  has 
charge  of  the  matter,  and  who  replaced  the  wooden  part 
of  the  bridge  with  iron  without  delaying  a  single  train, 
will  now  replace  the  stone  towers  over  which  the  cables 
are  stretched  and  which  really  sustain  the  whole  weight 
of  the  bridge,  with  steel  towers.  It  is  stated  that  when 
the  steel  structures  are  ready  to  be  put  into  position  it 
will  take  about  sixty  days  to  finish  the  work.  The  first 
operation,  which  is  now  in  progress,  consists  in  removing 
the  offices  and  stairways  at  the  ends  of  the  bridge. 


A  Complete  Form  of  Monopoly. 

*  The  creed  of  the  Knights  of  Labor,  as  far  as  it  has  been 
authoritatively  announced  and  practically  illustrated, 
seems  to  embrace  three  distinct  propositions,  to  wit:  (i) 
That  none  but  members  of  the  order  shall  be  given  em- 
ployment ;  (2)  that  a  member  of  the  order  shall  not  be 
discharged  from  work  without  the  order's  consent ;  and 
(5)  that  all  persons  so  employed  shall  be  at  liberty  to  quit 
whenever  they  choose,  and  shall  quit  whether  they  want 
to  or  not  when  directed  to  do  so  by  the  officers  of  the 
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order.  It  would  be  interesting  to  have  some  able  and 
perspicuous  oratorical  Knight  explain  wherein  such  a 
creed  as  this  differs  from  the  most  complete  form  of  mon- 
opoly. The  explanation  should  also  include  tome  infor- 
mation as  to  how  labor  is  going  to  be  made  free  and  happy 
by  being  compelled  to  forego  all  right  of  personal  judg- 
ment in  order  to  secure  a  chance  to  earn  a  living. — 5/. 
Louis  Globe- Democrat. 


A  Big  Verdict. 

The  Pennsylvania  Supreme  Court  has  a  case  before  it 
where  a  first-class  ticket  was  bought  in  1883  from  Erie  to 
Cleveland  and  return.  On  the  passenger's  return  he  got 
on  a  limited  express-train,  which  a  railway  employe  told 
him  was  the  next  train  for  Erie.  The  conductor  would 
neither  accept  his  ticket  nor  the  money  tendered  for  his 
fare,  and  put  him  off  late  at  night  between  stations.  In 
walking  the  half  mile  to  Cleveland  he  was  knocked  down 
and  seriously  injured  in  some  way  unknown.  The  jury 
gave  a  verdict  for  $48,750,  which  the  court  refused  to 
reduce,  and  the  case  went  up  to  the  Supreme  Court  on  a 
writ  of  error.        • 


A  Dwelling  Wrecked  at  Midnight  by  a  Runaway 
■    .■    Freight-Car.  .„..- 


A  CAR  of  an  inward  bound  freight  train  from  Lowell, 
attached  to  engine  No.  59.  on  the  Boston  &  Lowell  Rail- 
road, became  detached  between  Short  and  East  streets. 
East  Cambridge,  about  one  o'clock  in  '.he  morning  of  July 
i6th.  It  ran  a  short  way,  then  leaped  the  track  and  dashed 
into  a  two-story  wooden  house  and  completely  demolished 


it.     In  its  course  it  shattered  the  walls  of  the  chamber  in  ■ 
which  Jeremiah  Callahan  and  his  wife  were  sleeping. 
Callahan  received  a  severe  blow  in  the  side  bf  a  falling 
beam,  his  wife  escaping  unhurt.    The  cliildren,  who  were 
sleeping  in  an  apartment  on  an  upper  floor,  escaped  with^ 
a  thorough  shaking  up.    The  wall  of  the  south  end  has 
been  twisted  from  the  main  structure,  and  now  stands 
out  in  the  shape  of  a  crescent,  being  held  at  the  top  and 
bottom  by  the  framework  of  the  dwelling. 
On  the  track  side  the  whole  interior  of  the  house  was 

laid  open. 

.^ 

Railways  in  Congress. 

To  properly  estimate  the  present  railway  activity,  it  is 
well  to  consider  the  number  of  bills  before  Congress 
affecting  that  interest.  In  the  list  of  bills  just  passed  by 
the  House  no  less  than  24  bridges  arc  included,  of  which 
eight  are  to  cross  the  Missouri  river  and  four  the  Missis- 
sippi river.  The  crossings  of  the  Missouri  river  are  to  be 
made  at  St.  Joseph,  Council  Bluffs,  Saline  City,  in  Clay 
or  Jackson  counties,  and  above  St.  Charles,  all  in  Missouri^ 
and  near  Atchison.  Kan.,  near  Chamberlain  and  at  Pierre, 
Dak.  The  points  at  which  the  Mississippi  is  to  be  crossed 
are  near  Alton,  111.,  near  Keithsburg,  III.,  at  Winona, 
Minn.,  and  at  Red  Wing,  Minn.  Other  rivers  which  are 
to  be  spanned  are  the  Detroit,  the  Tennessee,  the  Illinois, 
the  St.  Croix,  the  Kansas,  the  Yellowstone,  the  Tombig- 
bee,  the  Warrior,  etc  1 


A  THOROUGH  test  of  iron  ties  by  the  Pennsylvania 
Railroad  Company  has  resulted  in  the  company  refusing 
to  adopt  them.  j 


THE  ELEVATED 

CABLE    RAILWAY  CO. 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction, 

BURLINGTON,  IOWA. 


1 


J.  N.  Martin,  Pres.        E.  S.  Edcer,  Vice-Pres.      P.  HALB.Superinteod't. 
James  Frame,  Sec.  and  Treas.        Thomas  Hedge,  Auomey. 


Sec  description  in  this  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 

particulars  to 

JAMES  FRAME.  Sec,  Burlington,  Iowa. 


KRAMER'S 

Automatic  Boiler  Leveling  Apparatus. 

The  undersigned  wishes  to  correspond  wfth  parties  in  regard 
to  building  his  Automatic  Boiler  Leveling  Apparatus, 
illustrated  in  the  May  number  of  the  American  Railroad 
Journal.  Will  also  dispose  of  patent,  either  partly  or 
entirely,  at  reasonable  figures.  Those  interested,  or  wishing 
to  make  or  buy  territory,  are  invited  to  call  or  correspond 
with  me.  \ 

It  is  the  right  thing  for\Boad  Locomotives,  Logging  and 
Railroad  Locomotives.  It  will  save  the  locomotives  in  as- 
cending or  descending  hills  or  high  grades, 

J.  M.  KRAMER,        > 

Maria  Stain,  Mero«r  Co.,  O. 


Circulara  free. 
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THE  PAINTERS' PGAZINE 

AND  COACH  PAINTER.  \ 

Official  Organ  of  the  Master  Car  And  Locomotive 
Painters' Association. 


THIRTEENTH    YEAR    OF    PUBLICATION. 


Terms:  $1.50  per  Year. 


During  the  twelve  years  of  steady  growth  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  aild 
better  than  ever  before. 


To  keep  abreast  of  the  times,  every  Painter,  00  matter  wliat 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  one  good  journal  devoted  to  his  profession,  and  if  be  caus. 
not,  for  want  of  time,  regularly  read  it,  be  will  nererthekss 
find  it  of  great  vafue^for  reference. 

The  Painters*  Magazine  has  for  nearly  thirteen  yeari  fact 
the  requirements  of  the  case.  =;    ^^  •  v  ,  vv^     ,  ^  ■  ^ .:  •■  5"  >  .'^v3": 

During  Volume  XII  1885.  there  app^red  in  Tub  J^aimteIk' 
Magazine  an  average  of  twenty-five  articles  per  isooth,  ><»f 
practicai  value  to  iu  subscribers,  to  say  nothing  of  lOtbers  of 
general  interest.  t 

Specimen  copies,  15  cenu  each.    Addros    V  v..^^., 

•^  THE  PAINTERS'  MAGAZINE 

12  WiUiam  St, 
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General  Offices  THE  ROTE  AUTOMATIC  BRAKE  COMPANY, 

Mansfif.1.1).  Ohio.  /Vovemher  jd,  1884. 
\    To  thg   Wfstinghouse  Air  Brake  Company,  Pittshurt^h,  J^a.: 

Gentlrmen  : — Understanding   from   your   published    announcements   that   you   recommend   your  Drake  for  freight-train  use 
wc  respectfully  invite  you  to  a  complete  and   searching   public    test  of   its  merits  in  competition  with  the  /Cotf  AutotHatic  Hmkf 
This  test  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all   the  railroads  of  the  country,  as   well  as  the   Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  usid  ;  for  the  test  will,  wc  arc  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it. 

To  insure  the  proper  management  of  the  test  we  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolling-slock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us.  ) 

An  invitation  to  witness  the  test  to  be  extended  to  the  General  Officers  of   Railroads  and  all  State  Railroad  Commissioners 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press. 

The  lest  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  p>ossible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  all  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wait  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or.  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours. 

The  following  points,  among  others,  to  be  considered  and  reported  upon  : 

Cost  of  equipping  trains. 

Simplicity. 

Freedom  from  breakage. 

Certainty  of  action. 

EfTectiveness. 

Cost  of  maintaining. 

"Flatting"  of  wheels.  , 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  are  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railjvay  service  may  suggest, 
including  yard  as  well  as  line  service.  I 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  | 

ist. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  either  brake  and  who  are 
wholly  unfamiliar  with  them.  J 

2d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  fas  nearly  all  freights  are  everywhere)  of  foreign  cars,  whi^h  have  j 

neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  shall  be   widely  and   irregularly  separated  from  \ 

each  other.  '■  •../■■:"-^  '"'■'.  .•■-■--v ''    '-    'v"  •  ''^ -';■■.   .■.•   •■■"■"■..■■;-.  -:'."'' ■■^.'  ^ '■■):'': :-.  -'  ■.■--,  \  r.-.  '  \ 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains.  -  | 

4tb. — Two  locomotives -equipped  as  so  many  freight  engines  and  tenders  are.  with  hand-brakes  instead  of  steam  or  air  I 

brakes,  are  to  be  substituted  for  the  two  engines  used. in  the  test  part  of  the  time.     Any  brake  which  will  not  work  properly  if  F 

this  is  done,  you  will  admit,  can  be  of  little  practical  value  in  actual  service. 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  t>e  j 

ran  into  it,  at  irregu  ar  intervals,  just  as  actual  service  requires  constantly.  ! 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con 
venience  of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7th. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made. 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

•We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely:  Both  brakes  must  be  tested  in  precisely  the  same  manner,  ^o\.\i9X 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else.  I 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake  should  come 
'  into  universal  use. 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  as  you  must  feel  that  the  test  will  be  complete. 

The  railroad  public  is  a  very  fair-minded,  capable  body,  and  will  most  thoroughly  appreciate  and  fully  recognfke  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  common  with  business-like  ^ople  everywhere,  will  naturally  (and,  we  iare  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  and  a  ipublic  admission  that  the  Westinghouse  Brake  is  in- 
ferior to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freicht  service,  should  you  decline  or  neglect  to  avail  yourselves  of 
the  proposition  we  make  you  herein. 

Permit  us  to  add  in  closing  that  we  wish  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  restive  merits 
of  wbicb  Ibc  railroad  interest  \z  primary  and  tbut  of  the  owners  even  secondary.    Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY. 
:■■->•■  ■  ■,"  ''.■:"■'/'-'■.  -'■-'-■  ■::'''^':<  ^-'^K-'  /"■..'.  ;:/;-Pef  -M,  -D.  :HAXTU,Tresideat. 
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V  INDISPENSABLE    TO  ALL    INTERESTED    IN   RAILWAYS. 

POOR'S    MANUAL    OF    RAILROADS 

The   NiNKTEF.NTH   Annuol   Number  of  this  Standard    Work  will    issue   in  June,   1886,  enUri^d   with   many    new    and     iouresting    fcatu 
Tlie  work  contains  complete  and  exhaustive  information  concerning  every  Railway  Company,  Stocky  Bond*.  Debt.  Eanunga, 
/  Expenses,    Dividends,   Officers,    Etc.,    Etc.,    Maps,    Etc.  .        .     .;      ; 

ROYAL  OCTAVO,  CLOTH,  1400   PACES.       PRICE,  $6.00  PER  COPY. 


A   NEW  AND  EQUALLY  IMPORTANT    WORK.  tV 

Poor's  Directory  of  Railway  Officials  and  Railway  Directors. 

The  First  Annual   Vumber  published   in   May,   1886.        Pricb,  $3.00  rm*  Corr.    ; 


1.  A  List  of  Officials  of  every  Railway  Company  in  the  'nited  Sutes,  Canada,  Mexico,  Central  and  South  America.  Weat  ladies,  Gr^at 
Britain,    Etc.  '  j 

2.  A  List  of  Officials  of  Street-Railroads  (Tramways)  in  the  same  countries. 

3.  A  List  of  the  Directors  of  all  Railway  Companies  and  auxiliary  companies  in  North  America,  alphabetically  arrann^ed,  with  Uteif 
addresses.  I 

4.  A  List  of  the  Officials  of  organizations  auxiliary  to  the  Railway  System  ^uch  as  Fast  Freight  Liocii  and  Tntnsporution  Companies. 
Bridge  and  Union  Depot  Companies,  Packet,  Steamship  Companies,  Parlor  and  Sleeping  Car  and  Equipment  Companies,  Express  and  Telegrapk 
Companies,  Etc.  Etc. 

5.  A  List  of  the  Officials  of  Industrial  Enterprises  dependent  on  Railways— such  as  Locomotive,  Car  and  Bridge-Builders,  Rail-Mills.  Etc. 

6.  A  List  of  Officials  of  leading  Exchanges  and  Commercial  Associations  throughout  the  country. 

7.  A  List  of  the  leading  Contractors  of  the  country,  whose  specialty  is  the  constnictioa  of  Railways. 

8.  A  List  of  Officials  of  new  Railways  now  in  progress. 
g.    An  alphabetical  list  of  the  officials  of  all  American  Railways,  with  convenient  system  of  reference  showing  the  lines  with  which  tkcf 

are  connected.  * 

And  other  interesting  features  now  first  presented   in  any  publication.  » •: 

H.  V.   &   H.   W.    POOR,   70  Wall  Strkkt,   Nbw  YogK  Cirri 


FAIRBANKS'   STAND ARI)   SCALES, 

Of  All  Sizes  and  of 
Every  Description  for   Railway  Use. 


Portable  Platform  Scales. 


Double  Acting  Compound  Lever 
Jack,  For  Railway  Usei 


The' 
One  Lever 
Hancock 
Inspirator. 


The  : 
Best  Boiler 
Feeder 


known  for     Aibettot  Packei^St^am-Cocki. 


Locomotives. 


FAIRBANKS  &  CO. 

31 X  Broadway,  New  York.  17  (.igfat  8^^  BaltimofiS,  Md.  > 

383  Broadway,  Albany  N.  Y.   303  Wood.St.,  Htttbwffli,  ?«.: 
a  16  Main  St.,  Buffido,  N,  Y.       7x5  Chestnut  St.,  Bhil*.,  m^^ 

FAIRBANKS,aROWN  ^  QS^^^^M^i^l^mmW^ 
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NEW  YORK,  AUGUST.    1886. 


{VoLUMS  LX.— No.  5. 


TRADES  UNIONS  AND  STRIKES.* 


(Concluded  from  Page  113.) 


It  is  well  known  that  employers  in  various  trades  fre- 
quently act  in  combination.  For  instance,  the  iron-masters 
in  the  midland  counties  hold  quarterly  meetings  at  which 
a  scale  of  wages  and  prices  is  fixed.  Fvery  iron-master 
considers-  himself  bound  to  conduct  his  trade  in  strict 
accordance  with  the  scale  agreed  upon.  If  any  one 
should  disobey  the  decision  of  the  meeting,  he  would 
subject  himself,  not  indeed  to  personal  violence,  but  to  a 
social  terrorism  very  analogous  to  that  by  which  trades 
unionists  so  frequently  maintain  their  organizations.  The 
recalcitrant  iron-master  would  be  abused  by  his  fellow 
employers,  and  very  probably  an  effort  would  be  made  to 
ruin  one  whose  conduct  was  supposed  to  be  injurious  to 
the  interests  of  his  class.  It  is  impossible  fully  to  under- 
stand the  effects  resulting  from  combinations  of  workmen 
unless  it  is  remembered  that  similar  combinations  are 
formed  by  their  employers. 

Let  it  be  supposed  that  the  iron-masters  at  one  of  their 
meetings  decide,  in  consequence  of  a  prosperous  state  of 
trade,  to  advance  wages  10  per  cent.    The  iron-mastere, 
who,  like  other  people,  are  liable  to  mistakes,  may  not 
have  made  such  an  advance  in  wages  as  the  state  of  the 
trade  would  fairly  admit.     Wages  might,  perhaps,  have 
been  raised  20  per  cent.,  without  unduly  trenching  upon 
profits.     A  laborer,  impressed  with   the  conviction  that 
an   advance  of   10  per  cent,  is  not  sufficient,  demands 
something  more  from  his  employer.     The  employer,  who 
has  entered  into  a  compact  with  others  of  his  class  as  to 
the  wages  which   shall   be  paid,   must  at  once  feel  the 
advantageous  position  he  occupies  in  resisting  the  de- 
mands   that  the  laborers  make  upon  him,  if  they  h^ve 
no  oi^anization  for  combined  action.     He  knows  that  if 
any  of  them  refuse  to  work  for  him,  they  will  be  unable 
to  obtain  higher  wages  from  other  employers  in  the  lo- 
cality, because,  by  previous  agreement,  a  uniform  rate  of 
wages  prevails.    A  laborer  has  seldom  saved    sufficient 
to  be  able  to   maintain   himself  for  any  length  of  time 
without  work;   he  makes  a  great  sacrifice  if  he  seeks 
another  occupiation  to  which  he  is  unaccustomed,  and 
especially  at  a  time  when  his  own  trade  happens  to  be 
exceptionally  prosperous.     It  therefore  appears,  that  the 
bargaining  which  often  goes  on  in  Jidjusting  wages,  im- 
plies a  struggle,  or  a  conflict  of  effort  between  employers 
and  employed ;  in  this  conflict  a  great  advantage  will  be 
possessed  by  those  who  can  act  in  concert,  over  those 
who  simply  act  as  isolated  individuals.    The  truth  of  this 
will  be  more  distiottly  perceived  by  considering  what 
would  occur  if,  in  tnl^  case  just  described,  th^  Ja)H>recs 
combined  to  maike  a  demand  for  a  greater  ady»i>ce  in 
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wages.  Assume  that  in  the  iron  trade  there  is  a  powerful 
trades  union ;  that  all  the  laborers  in  thie  district  belong 
to  it.  and  that  they  are  as  well  organized  as  their  em- 
ployers. The  representatives  of  this  trades  union  would 
feel  that  they  were  placed  in  a  position  of  equality  with 
their  employers,  when  making  a  d^and  for  higher 
wages ;  the  employer  also  would  know  that,  as  a  last  re- 
source, a  strike  would  be  agreed  upon.  This  would  bring 
business  to  a  standstill,  and  thus  trade  would  be  sus-  , 
pended  when  it  was  very  prosperous,  and  when  exception- 
ally high  profits  were  being  realized.  The  loss  and  incon- 
venience thus  inflicted  upon  employers  would  be  a  strong 
inducement  to  them  to  yield  to  the  demand  of  their  la- 
borers, if  it  could  be  fairly  conceded.  Each  party  to  the 
bargain  would  thus  be  placed  in  a  position  of  equality 
when  arranging  its  terms. 

In  the  example  just  investigated  it  has  been  implied 
that  the  employers  do  not.  in  the  first  instance,  offer  an 
adequate  advance  in  wages.     It  often,  however,  happens 
that  the  laborers  err  on  their  side,  and  insist  upon  wages 
which  cannot  be  fairly  conceded.      The  only  security 
against  such  errors  is  the  serious  loss  inflicted  both  ort 
masters  and  men  by  trade  disputes.     It  is  difficult  ade- 
quately to  estimate  the  loss  which  is  caused  to  each  party 
by  such  a  suspension  of  business.    The  employers  not 
only  have  a  vast  amounfof  capital  lying  idle,  but  a  very 
considerable  portion  of  their  trade  may  permanently  pass 
away  to  other  localities.    When  business  is  recommenced 
many  of  their  former  laborers  have  left  the  district,  and 
their  places  have  to  be  occupied  by  inferior  workmen. 
During  a  strike,  laborers   often  endure  the  most  severe 
hardships;  the  savings  of  many  years  are  spent,  and  so 
acute  is  the  distress,  thati  even  household  furniture  has 
sometimes  to  be  sold.    All  this  suffering  is  aggravated 
by  the  losses  inflicted  on  the  employers,  because  if  a  great 
amount  of  capital  is  sacrificed  in  the  conflict,  less  will 
remain  to  be  distributed  in  wages  when  work  is  resinned. 

There  can  be  no  doubt  that  in  the  majority  of  strikes 
the  masters havebeea^ufficiently  powerful  not  tocoiicede 
the  demands  of  their  workmen.  Not  only  do  the  su|teri<H' 
resources  of  the  employer  enable  him  to  carry  o^  the 
struggle  for  a  longer  period,  but  workmen  arc  gen^lly 
^uch  unskilled  4acticians  that  they  usually  strike,  liot  to 
secure  an  advance  in  wages  when  trade  is  prosperyul,  but 
to  prevent  a  reduction  when  trade  is  depressed.  In  limes 
of  depression  a  temporary  suspension  of  business!^  mky 
very  possiblvbftrather-aiu  advantage  than  a  lose  to  ^- 
ployers.  Consequently,  at  such  a  time  ^le  pfoiped  of  a 
strike  implies  by  no  means  so  formidable  a  thijeitt  ai  Idieii 
trade  iis active..  '-'-^  ■_:-^:-y  -■  •.-•  v  ^ ■  :;v»; 

Fcom  the  lenor  of  these  remarks  it  apjpkmr  ^ 
ai«  inisqbj^^-aii«>cjated  udm^dnt  preaiiM^ 
tem.    Ai  tiG^  as  the  relations  lietire^< 
emptbyed^^  tmV^^  «>  ^'  ai^dojif^to^^^ipafel 
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twccn  ihe  buyer  and  seller  of  a  commodity,  it  must  often 
happen  that  the  one  party  will  refuse  to  accept  the  price 
which  is  ofTered  by  the  other    for   labor  ;  if  the  refusal  is 
persisted    in.  a   strike    mcvitably    ensues.      When   strikes 
are  regarded  from  this  |>oint  of  view  it  is  as  hopeless  that 
Icgiftlation   can    prevent   them,  as    it    is    to   suppose    that 
merchants  could   be  compelled  to  sell  their  pjoods  if  an 
inadequate  price  were  offered  for  them.     Something  may 
no  doubt  be  done  by  conciliation  and  arbitration,  cither  to 
obviate   or    to   rcndtrr    less    fr(M|vicnl    the    trarle  disputes 
arising   between    employers   and    employed.       A    master 
who  exhibits  great    personal    interi-st    in    his    workmen's 
welfare,  is  generally  nble  amirabiy  lo  sctth*  any«dilfcrencc    i 
which  arises   in  liis  business   upon  a  question  of  wages. 
I'.xpericncc    has   also  showr)    ihal    the   eslablishmcnl   of    i 
(xmrts  of  I'lrbitration  oftrn    enable  trade    disputes   lo    be 
arranged,  without  recourse  being  luul   to   the    disastrous 
expedient  of  a  strike.     The  eiriciency  «»f  these  courts  de- 
pends  to  a  great   extent  upon    making  a  wise  selection 
when  choosing  an  umpire.     It  is  usual  for  the  employers 
and  employed  to  have   an  equal  number  of  representa- 
tives in  these  courts  of  arbitration.    The  ultimate  decision 
has  therefore  sometimes  to  be  made  by  the  umpire  or 
referee. .who  must  be  a  person  absolutely  unsuspected  of 
any  bias  towards  cither  party  in  the  dispute. 

Such  expedients  as  personal  conciliation  and  courts  of 
arbitration,  although  exerting  a  most  useful  influence,  do 
not    provide  a  completely   efficient    remedy   for   strikes. 
These  disputes  must  be  regarded  as  the  natural  outgrowth 
of  the  existing  relations  between  employers  and  employed. 
In  order  to  obtain  a  complete  remedy  for  strikes,  i^  will 
be  necessary  to  remove  the  antagonism  of  interest  now 
existing  between  employers  and  employed.     Some  plan 
must  be  adopted  which  will  make  masjiers  and  workmen 
feel  that  they  have  an  identity  of  interest.     It  is  no  doubt 
true  that  all  those  who  are  engaged  in  any  business  have 
a  common  interest  in  its  prosf)erity ;  but  the  grave  defect 
connected  with  our  present  economic  arrangements  is,* 
that  the  amount  of  advantage  or  disadvantage  which  is 
derived  from  prosperous  or  adverse  trade  by  employers 
and  employed  is  not  arranged  according  to  any  definite 
plan,  but  is  too  frequently  settled  in  an  angry  struggle  of 
rival  pecuniary  interests.     Various  schemes  have  already 
been  tried  with  considerable  success,,-  which  correct  the 
delect  alluded  to,  and  which  introduce  a  system  of  copart- 
nership or  profit-sharing  between  masters  and  workmen. 
These  schemes  are  based  upon  the  general  principle  that 
laborers  should  not  work   simply  for  hire,   but  should 
participate  in  the  profits  which  are  realized  by  their  in- 
dustry.    It  has  been  previously  shown  that  the  power  of 
combination  enables  workmen^more  aurely  to  participate 
in  the  profits  realized  in  times  of  active  trade.     From 
this  it  would  appear  that  the  power  of  combination  estab- 
lishes, as  it  were,  by  force,  a  copartnership  between  em- 
ployers and  employed. 

If  this  fact  should  obtain  general  recognition  it  may  be 
anticipated  that  the  principle  of  copartnership  will  be 
generally  introduced  into  our  industries.  In  order  to  show 
that  there  ^re  no  practical  difficulties  opposing  its  intro- 
duction, which  cannot  be  ultimately  surmounted,  we  will 
proceed  to  describe  some  of  the  cases  in  vhich.  it  has 
been  applied. -A  vvv:  ^::■■-■;■-:-■:•■y:•^■y^w-^:.  •;.:■...,  •^^■;■^:^:•^; 

Oht  of  the  first  and  most  valuable  exj^rUjA^^  was 
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made  by  M.   Leclairc.  a  hous4  decorator  in   Pans.     The 
experiment,  though  well  known,  is  |>articularly  important, 
because  its  results  have  been  veritied  by  the  most  accu- 
rate testimony.     In  1840  M.   I^claire  employed  about  300    : 
worjfmen.  and  the   carelessness   and   apathy  of   his  men    • 
subjected  him  to  constant  loss  and  annoyance.     He  there- 
fore resolved  that  he   would  endeavor  to  make  the  labor     , 
of  his  men  more  efficient  by  giving  them  some  pecuniary   ; 
interest  in  the  work  in  which  they  were  employed.     He 
calculated  that  each  workman,  by  putting  more  zeal  into 
his  wcrk,  <-ould,  without   prolonging  the    hours  of    l.ilK>r.    • 
prorluce'surplus  work  equal   in    value  to  (h\.  a  day  ;    and    \ 
a].so  that    an  additional  z^d.    a  day  could  be  saved  by    - 
each  workman  if  he  exercised  greater  «'.are  and   economy 
in  the  use  of  tools  and  materials.     In  1842.  acting  on  this 
calculation,  he  assembled  his  men  together  and  told  them 
that  he   proj)osed   to  give  them    the   whole  of  this  extra 
Syid.  a  day.  or  /lo  a  year,  if  they  would  cam  it,  and  he 
overcame  the  doubt  and  suspicion  with  which  his  proposi- 
tion was  at  first  regarded  by  dividing  there  and  then  with 
the  44  men   who.  he  reckoned,  would  be  entitled  to  parti- 
cipate,   the    profits   of    the   preceding    year.       From   this 
moment  the  success  of  the  scheme  dates.     The  workmen 
were  convinced  of   Leclaircs  sincerity,  and  the  scheme, 
which  is   based  upon  the  extra  productiveness  given  to 
labor  by  the  principle  of  profit-sharing,  has  been  a  most 
remarkable  success.     A  mutual  aid  society  was  started  in 
connection  with  it.  which  gives  all  its  members  pensions  ■ 
and  annuities  when  they  are  disabled  by  age  or  sickness. 
The  success  of  the  system  originated  by  Leclairc  is  strik- 
ingly manifested   by  the  fact  that  it  was  so  organized  as  - 
to   be    independent    of    the  fostering  care  of  its  author. 
Leclairc  died  in  1872,  but  the  "  Afa/son  Letlaire"  Ijasmore 
than  maintained  its  prosperity  since  that  date;  the  bus- 
iness of  the  society,  and  the  share  of  profits  allotted  to 
labor,  have  steadily  increased. 

As  another  example,  it  may  be  mentioned  that  the 
Paris  &  Orleans  Railway  Company  distributes  a  certain 
portion  of  the  profits  raised  amongst  the  working  staff  of 
the  railway,  and  it  is  unanimously  affirmed  by  the  directors 
that  the  plan  succeeds  admirably.  The  amount  now  dis- 
tributed is  equivalent  to  about  10  per  cent,  on  wages,  the 
wages  paid  being  the  same  as  on  other  French  railways. 
The.  plan. has  been  in  continuous  operation  since  1844,. 
and  the  whole  amount  received  by  the  employes  of  the 
Company  between  that  year  and  1880,  as  their  share  of 
profits,  is  no  less  then  ;£2.395,ooo. 

The  fact  that  the  late  M.  Leclaire  and  others  have  been 
abundantly  recompensed  for  the  share  of  profits  allotted 
to  workmen,  deserves  particular  attention.  It  shows  that 
copartnership  does  not  require  from  the  employer  any 
sacrifice  on  behalf  of  his  workmen,  but,  on  the  contrary, 
that  both  are  equally  benefited.  The  efficiency  of '  labor 
and  capital  must  evidently  be  greatly  increased,  by  im- 
proving the  relations  between  employers  and  employed  ; 
'  and  when  labor  and  capital  become  more  efficient,  there 
is  more  to  distribute  both  in  wages  and  profits.  The 
error  is  not  unfrequently  committed  of  supposing  tljiat 
the  share  of  profits  allotted  to  labor  represents  so  much 
abstracted  from  the  returns  of  the  capitalists.  ^  The^oyal 
Commissioners,  who  in  1869  reported  upon  trades  unions, 
failed  to  appreqtate  ihe  advantages  resulting  from  copart- 
neiship,  because  they  assumecl  that  the  share  of  profi.^ 
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.   twecn  ihc  buyer  and  seller  of  a  commodity,  it  must  often 
happen  that  the  oncjjarty  will  refuse  to  accept  the  price 
which  is  oflfered  by  the  other    for   labor  ;  if  the  refusal  is 
persisted    in.  a   strike    inevitably    ensues.     When   strikes 
'-.  are  regarded  from  this  jK)int  of  view  it  is  as  hopeless  that 
legislation   can    prevent   them,  as    it    is    to   suppose    that 
:      merchants  could   be  compelled  to  sell  their  goods  if  an 
inadequate  price  were  otTered  for  them.     Something  may 
no  doubt  be  done  by  conciliation  and  arbitratif)n.  either  to 
.       obviate    or    to    rentier    less    frequent    the    ir.ide  disputes 
^     arising    between    employers    anri    employed.       .A    master 
who  cxhibit.s  great    personal    inleresi    in    his    workmen's 
welfare,  is  generally  able  amicably  l«)  settle  any  dilfcrencc 
which  arises  in  his  business   u{)on  a  question  of  wages. 
Kxpericnce    has   also  shown    that    the   establishment    of 
^  I       courts  of  arbitration  often    enable  trade    disputes  to    be 
arranged,  without  recourse  being  luul  to  the   disastrous 
;   .  expedient  of  a  strike.     The  eiriciency  of  these  courts  dc- 
:    pends   to  a  great   extent  upon    making  a  wise  selection 
^         when  choosing  an  umpire.     It  is  usual  for  the  employers 
and  employed  to  have    an  equal   numl>er  of   representa- 
tives in  these  courts  of  arbitration.    The  ultimate  decisiof) 
has   therefore  sometimes  to   be   made   by  the   umpire   or 
referee, .who  must  be  a  person  absolutely   unsuspected  of 
any  bias  towards  either  party  in  the  dispute. 

Such  expedients  as  personal  conciliation  and  courts  of 
arbitration,  although  exerting  a  most  useful  influence,  do 
r   ;.      not    provide  a  completely   efficient    remedy   for   strikes. 
These  disputes  must  be  regarded  as  the  natural  outgrowth 
...   of  the  existing  relations  between  employers  and  employed. 
In  order  to  obtain  a  complete  remedy  for  strikes,  it  will 
be  necessary  to  remove  the  antagonism  of  interest  now 
existing  between  employers  and  employed.     Some  plan 
must  be  adopted  which  will  make  mailers  and  workmen 
feel  that  they  have  an  identity  of  interest.     It  is  no  doubt 
true  that  all  those  who  are  engaged  in  any  business  have 
,     a  conimon  interest  in  its  prosp>erity;  but  the  grave  defect 
connected  with  our  present  economic  arrangements  is,' 
that  the  amount  of  advantage  or  disadvantage  which  is 
derived  from  prosperous  or  adverse  trade  by  employers 
and  employed  is  not  arranged  according  to  any  definite 
plan,  but  is  too  frequently  settled  in  an  angry  struggle  of 
rival  pecuniary  interests.     Various  schemes  have  already 
,      •  been  tried  with  considerable  success...  which  correct  the 
delect  alluded  to,  and  which  introduce  a  system  of  copart- 
nership or  profit-sharing  between  masters  and  workmsn. 
These  schemes  are  based  upon  the  general  principle  that 
laborers  should  not  work   simply  for  hire,   but  should 
participate  in  the  profits  which  are  realized  by  their  in- 
V  •    dustry.     It  has  been  previously  shown  that  the  power  of 
combination  enables  workmen^more  surely  to  participate 
in  the  profits  realized  in  times  of  active  trade.     From 
this  it  would  appear  that  the  power  of  combination  estab- 
lishes, as  it  were,  by  force,  a  copartnership  between  em- 
..     ployers  and  employed. 

If  this  fact  should  obtain  general  recognition  it  may  be 
anticipated  that  the  principle  of  copartnership  will  be 
f     generally  introduced  into  our  industries.   In  order  to  show 
that  there  are  no  practical  difficulties  opposing  its  intro- 
duction, which  cannot  be  ultimately  surmounted,  we  will 
:;      proceed  to  describe  some  of  the  cases  in  which.it  has 
V.;.-  been  applied.    ::  -X  ■:.--^\-^.    :  ;f  .;.•■•■,;•:-;■    ^r,:.;.;.-f:..%-v.'.^'--. 
1^  /;;Oac  of  the  first  and  most  valuable  exptcrii^^nV^  was 


made  by  M.  Lcclairc.  a  hous<  decorator  in   Paris.     The 
cx{>crimcnt,  though  well  known,  is  particularly  important. 
bccau.se  its  results  have  been  verified  by  the  most  accu- 
rate testimony.     In  1840  M.   Leclaire  employed  about  300 
workmen,  and  the   carelessness   and    apathy  of   his  men 
subjected  him  to  constant  loss  and  annoyance.     He  there- 
fore resolved  that  he   would  endeavor  to  make  the  labor 
of  his  men  more  efficient  by  giving  them  some  pecuniary 
interest  in  the  work  in  which  they  were  employed.     He 
calculaief!  that  each  workman,  by  putting  more  zeal  into 
his  wrrk.  could,  without   prolonging  the   hours  of   labor, 
produce'siirpliis  work  equal   in    value  to  ^<l.  a  day  .    and 
al.so  that   an  additional   z'jil.    a  day  could  t)c  .saved  by 
each  workman  if  he  exercised  greater  <:arc  and   economy 
in  the  use  of  tools  and  materials.     In  1842.  acting  on  this 
calculation,  he  assembled  his  men  together  and  told  them 
th.1t  he  pro|)osed  to  give  them  the  whole  of  this  extra 
8>^d.  a  day,  or  /to  a  year,  if  they  would  earn  it,  and  he 
overcame  the  doubt  and  suspicion  with  which  his  proposi- 
tion was  at  first  regarded  by  dividing  there  and  then  with 
the  44  men   who.  he  reckoned,  would  be  entitled  to  parti- 
cipate,   the    profits   of    the   preceding   year.       From   this    . 
moment  the  success  of  the  scheme  dates.     The  workmen 
were  convinced  of   Leclaire's  sincerity,  and  the  scheme, 
which   is    based  upon  the  extra  productiveness  given  to 
labor  by  the  principle  of  profit-sharing,  has  been  a  most 
remarkable  success.     A  mutual  aid  society  was  started  in 
connection  with  it.  which  gives  all  its  members  pensions 
and  annuities  when  they  are  disabled  by  age  or  sickness. 
The  success  of  the  system  originated  by  Leclairc  is  strik- 
ingly manifested  by  the  fact  that  it  was  so  organized  as 
to  bo  independent  of  the  fostering  care  of  its  author. 
Leclaire  died  in  1872.  but  the  "  Afa/stm  Leilaire"  Ijas  more 
than  maintained  its  prosperity  since  that  date;   the  bus- 
iness of  the  society,  and  the  share  of  profits  allotted  to 
labor,  have  steadily  increased. 

As  another  example,  it  may  be  mentioned  that  the 
Paris  &  Orleans  Railway  Company  distributes  a  certain 
portion  of  the  profits  raised  amongst  the  working  staff  of 
the  railway,  and  it  is  unanimously  affirmed  by  the  directors 
that  the  plan  succeeds  admirably.  The  amount  now  dis- 
tributed is  equivalent  to  about  10  per  cent,  on  wages,  the 
wages  paid  being  the  same  as  on  other  French  railways. 
The  plan. has  been  in  continuous  operation  since  1844,. 
and  the  whole  amount  received  by  the  employes  of  the 
Company  between  that  year  and  1880,  as  their  share  of 
profits,  is  no  less  then  j^2.395,ooo. 

The  fact  that  the  late  M.  Leclaire  and  others  have  been 
abundantly  recompensed  for  the  share  of  profits  allotted 
to  workmen,  deserves  particular  attention.  It  shows  that 
copartnership  does  not  require  from  the  employer  any 
sacrifice  on  behalf  of  his  workmen,  but,  on  the  contrary, 
that  both  are  equally  benefited.  The  efficiency  of '  labor 
and  capital  must  evidently  be  greatly  increased,  by  im- 
proving the  relations  between  employers  and  employed ; 
*  and  when  labor  and  capital  become  more  efficient,  there 
is  more  to  distributt  both  in  wages  and  profits.  The 
error  is  not  unfrequently  committed  of  supposing  t^at 
the  share  of  profits  allotted  to  labor  represents  so  much 
abstracted  from  the  returns  of  the  capitalists.  ^  The  Royal 
Commissioners,  who  in  1869  reported  upon  trades  unions, 
failed  to  appreciate  the  advantages  resulting  from  copart- 
nership, because  they  assume^  that  the  share  of  profit^ 
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receivec)  by  the  laborer  was  so  much  taken  from  his  em- 
ployer. If  this  were  so,  no  particular  benefit  could  attach 
to  th^  system,  because  there  would  be  no  identity  of 
interisst  established,  if  what  was  gained  by  the  laborer 
wer0  lost  by  the  capitalist.  The  fundamental  advantage 
of  these  schemes  arises  from  the  circumstance  that  the 
benefit  they  confer  is  mutual ;  the  share  of  profits  re- 
ceived by  the  laborer  is  a  measure  of  the  gain  secured 
by  the  employer,  as  a  consequence  of  the  additional 
efficiency  given  to  labor  and  capital  by  introducing  har- 
mony, where  before  there  was  antagonism  and  rivalry  of 
interest.  Some  idea  may  be  formed  of  the  enormous 
saving  which  might  thus  accrue.  Not  only  would  the 
loss  inflicted  on  industry  by  strikes  and  lockouts  be 
avoided,  but  a  vast  amount  of  waste  would  be  obviated. 
Employers  constantly  complain  of  the  loss  they  sustain 
from  the  listlessness  and  apathy  of  their  workmen. ,  A 
heavy  outlay  has  to  be  incurred  in  overlooking  laborers, 
in  order  to  see  that  work  is  not  shirked.  In  some 
branches  of  industry  it  is  impossible  to  obtain  anything 
like  an  adequate  supervision;  the  labor  is  too  much 
dispersed.  This  is  particularly  the  case  with  agriculture, 
and  to  such  a  business  copartnership  could  be  applied 
with  maximum  advantage.  It  can  be  confidently  asserted 
that  a  farmer  would  largely  increase  his  own  profits  if 
he  consented  to  allot  to  his  laborers  some  portion  of  hl^ 
profits.  After  paying  them  the  current  wages,  and  setting 
aside  a  fair  amount  as  interest  upon  capital  and  as 
remuneration  for  his  labor  of  su[>erintendence,  he  might 
agree  to  distribute  amongst  his  laborers  a  portion,  say 
one-half,  of  any  extra  profits  that  might  be  realized. 
Each  laborer's  share  of  this  bonus  being  determined  by 
the  aggregate  amount  of  wages  he  had  earned,  the  most 
would  consequently  be  obtained  by  those  who  were  the 


and  the  workmen  were  stimulated  to  increased  ezertiom 
by  the  prospect  of  securing  to  themselves  a  share  of  the 
profits  realized.  The  unprecedented  rise  in  the  price  of 
coal,  which  took  place  in  1872,  brought  such  sudden 
prosperity  to  coal-mining  that  it  unhappily  disturbed  the 
harmonius  relations  between  workmen  and  employers  at 
Methley.  A  dispute  arose  upon  the  extent  to  which  cap- 
ital and  labor  should  respectively  participate  in  this  extra 
profit,  and  the  copartnership  principle  has  unfortunately 
been  abandoned.  It  is  obvious  from  what  has  occurred 
at  Methley  that  copartnership  is  likely  to  be  carried  out 
with  the  best  chance  of  success  in  those  branches  of  in- 
dustry which  are  not  liable  to  great  and  sudden  fluctua- 
tions in  prosperity.  These  considerations  lead  to  the 
conclusion  that  the  system  could  be  very  advantageously 
applied  in  agriculture.  A  very  interesting  experiment  of 
the  kind  was  tried  a  few  years  since,  with  marked  success, 
by  the  late  Lord  George  Manners,  on  a  farm  whidi  he 
cultivated  on  his  estate  near  Newmarket.  The  plan 
which  he  adopted  was  very  simple,  and  resembled  in«all 
essentials  the  method  which  was  carried  out  by  M. 
Leclaire  in  Paris.  The  laborers  on  the  farm  received 
the  ordinary  wages  which  were  current  in  the  district; 
but  it  was  agreed  that  it.  through  extra  exertion,  or 
greater  skill  on  their  part,  extra  profits  were  realized,  a 
portion  of  these  profit9should  b:  distributed  among  them 
as  a  bonus  on  their  labor.  Lord  George  Manners  un-- 
fortunately  died  before  this  experiment  had  been  long  in 
operation;  but  he  spoke  confidently  of  its  permanent 
success,  and  affirmed  that  it  would  prove  alike  advan- 
tageous to  employer  and  employed. 

It  may  be  hoped  that  these  copartnerships  will  so 
rapidly  extend  as  to  fundamentally  change  the  economic 
relations  now  existing  between  employers  and  employed. 


chapter,  that  the  movement  will  be  powerfully  pronsoted 
by  national  education ;  for  all  these  schemes  which  have 
been  described  reqiiire  men  to  repose  a  certain  amount 
of  trust  in  each  other;  distrust  and  suspicion  are  always 
prominent  characteristics  of  a  low  state  of  intellectual 
development.  1 

Ultimately  it  may  be  hoped  that  there  will  be  so  mach 
moral  and  social  advancement  as  to  enable  a  perfect 
union  between  capital  and  labor  to  be  established ;  this 
is  secured  when  laborers  supply  all  the  capital  which  is 
required  to  sustain  the  industry  in  which  they  are 
engaged.    When  this  is  accomf^ished,  there   is  coiJt 

ation  in  its  highest  form. 


best  laborers.  Such  an  arrangement  would  powerfully  Jv  There  can  be  no  doubt,  as  was  remarked  in  the  last 
stimulate  the  industrial  energy  of  the  laborer  who  is  now 
proverbially  slow  in  his  movements  and  apathetic  in  his 
work,  because  he  has  no  inducemont,  except  when%|ug;aged 
in  piece-work,  to  exert  himself  more  than  he  is  absolutely 
obliged.  Other  plans  of  industrial  partnership  have  been 
adopted  which  secure  a  niore  complete  union  between 
capital  and  labor.  During  the  last  few  years  the  practice 
has  been  rapidly  extending  not  only  of  allotting  to  work- 
men a  share  in  profits,  but  also  of  enabling  them  to  invest 
capital  in  the  business  in  which  they  are  employed. 
When  tiie  great  carpet  manufactory  of  Messrs.  Crossley 
of  Halifax  was  converted  into  a  joint  stock  company, 
one-fourth  of  the  shares  were  preferentially  offered  to  the 
workmen  engaged  in  the  business.  This  arrangement, 
by  enabling  the  workmen  to  become  part  owners  of  the 
concern,  gave  them  a  far  more  direct  interest  in  the  pros- 
perity of  the  business  than  if  they  had  been  employed  as 
ordinary  laborers.  Another  very  in^resting  experiment 
was  carried  out  by  the  Messrs  Briggs.  at  their  collieries 
at  Methley,  near  Leeds.  In  this  instance  the  workmen 
not  only  had  an  opportunity  of  purchasing  shares  in  the 
company,  but  after  a  profit  of  10  per  cent,  had  beei||real- 
ized  on  capital,  one-hs^  of  the  surplus  profits  was  distrib- 
uted amongst  the  labowers  as  a  bonus.  -Every  workman 
was  thus  given  an  immediat<i  interest  in  the  success  of 
the  business^  For  many  year^  this  experiment  was  carried 
out  with  admirable  success.  Trade  disputes.'which  had 
before  been  of  frequent-  occarrencer  altogether  ceued, 


THE  STATE  PURCHASE  OF  RAILROAP& 

A  RECENT  number  of  the  Fortnightly  Review  contfeuns 
aa  jarticlc  on  this  subject,  by  Mr.  Charles  Waring,  wliich 
contains  som^  very  bold  and  startling  proposals.  *Phe 
follSwing  extracts  will  give  an  ide^a  of  the  radical  naiure 
of  tfie  author's  scheme :  .,1 

PRINCIPLES  OF  WORKING.  ,  ^      ^iv\* 

"It  IS  Upon  the  satisfactory  settlement  of  Jthct-priac|ptos 
upon  which  rates  and  fares  are  to  be  fixed  thatt  the  pmc- 
ticabtlity  of  State  purchase  depends.  The  first  thii%.  to 
fletermin^  is  the  objea  with  which  the  railwa|fs  thap^^ 
worked-^^hetherai^ft  source  of  profit  to  theHreasuf^^dr 
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in  the  promotion  of  industry,  commerce  and  trade,  and 
for  the  benefit  of  the  people  Then  ari.ses  the  question 
Is  it  possible  or  desirable  for  the  State  to  retain  the  commer- 
cial character  of  manaj^emcnt.  with  full  powers  to  ai  i  om- 
modate  rates  and  fares  to  «irrumslanccs.  makinjij  l^r^e  or 
small  profii.s.  according?  to  the  nature  of  thr  trafTir  ?  Wc 
shall  assume  that  the  State  would  have  the  largest  liberty 
both  in  object  and  means.  The  amount  which  can  be  got 
out  of  the  railways,  and  the  comfjarative  advantage  of 
using  them  as  a  revenue-earning  machine,  or  as  a  means 
of  developing  the  resources  of  the  country,  have  to  b<" 
ascertained  by  experiment.  It  is  probable  that,  as  in  t In- 
case of  the  post-office,  the  railways  would  serve  l)oih  pur 
poses.  Rates  and  fares  might  t)e  retluced  so  as  to  give 
immeasc  indirect  relief  to  industry,  and  also  return  a 
direct  profit  to  the  exche<juer.  Hut  this  could  not  be 
done  at  once.  In  the  stages  of  introduction,  the  Chan- 
cellor of  the  Exchequer  might  have  to  prfwide  for  a  deficit 
on  the  railway  accounts.  Mr.  Forlx-s  says,  that  even  the 
State  cannot  carry  at  a  loss  ;  but.  with  much  deference, 
that  is  precisely  what  the  State  can  do.  and  where  it  has 
the  advantage  over  the  companies  in  getting  the  greatest 
benefits  for  inrlustry  and  commerce  out  of  this  mighty  in- 
strument of  national  wealth. 

Sril.tJTION    OK   THK    l»KOHl.KM. 

"  I  shall  now  proceed  to  explain  the  grounds  upon 
which  I  have  formed  the  judgment  that  the  time  has  romc 
when  new  impetus  may  be  given  to  commerce  not  far 
short  of  that  caus^  by  the  introduction  of  railways.  This, 
in  my  opiniorfi'can  be  done  by  establishing  the  railways  on 
the  basis  f)f  the  post-office  service,  gradually  eliminating 
distance  as  an  element  of  charge  in  the  carriage  of  goods, 
under  the  ownership  and  administration  of  the  State. 
The  question  then  arises:  Is  it  possible,  out  of  Utopia,  to 
eliminate  distance  as  an  element  of  charge  in  conveyance 
by  railway?  Can  a  gross  charge  bo  made,  according  to 
a  fixed  standard  for  separate  classes  of  goods,  whether  they 
travel  10.  too  or  i.ooo  miles?  The  proposition ^hnay  seem 
a  startling  one.  but  it  is  to  be  remembered  that  the  post- 
age system  was  derided  at  first  by  men  of  business  and 
political  economists.  A  single  railway  rate  for  all  dis- 
tances is  but  a  larger  application  of  the  same  principle, 
and  k  has  some  attractions,  as  well  as  merits,  wiiich  will 
gain  It  a  hearing.  That  there  are  obstacles  of  some  mag- 
nitude is  obvious,  but  the  advantages  offered  are  of  a  kind 
which,  when  they  are  understood,  will  stimulate  a  vigor- 
-otts  attach  upon  the  difficulties.  I  do  not  imagine  that  a 
paper  plan  can  be  produced  which  can  be  applied  all 
round,  and  at  once.  It  is  a  matter  in  which  it  would  be 
necessary  to  hasten  slowly.  It  would  be  advisable  to  ex- 
periment on  goods  traffic  at  first.and -to -begin  with  one 
class  of  goods,  say  coal  and  minerals.  The  scheme  might 
afterwards  be  extended  to  merchandise,  and  eventually  to 
passen^rs,  though  the  reform  of  passenger  fares  is  not  so 
urgent  as  that  of  the  goods,  rates.  -  It  would- probably  be 
necessary,  in  the  introduction  of  the  system,  to  have  two 
or  threeNrates,  one  for  short  distances,  and  others  for  long 
distances^  so  much  for  every  distance  not  exceeding  100 
.mileSr  «C(f.rouch  for  every  distance  between  100  and  300 
miles,  and  so  much  for  all  distances  exceeding  300  miles, 
keeping  the  one  rate  for  all  distances  in  view  as  the  ulti- 
mate object,  and  adapting  it  to  the  needs  and  circum- 


stances of  commerce  by  degrees.  It  may  be  asked,  why 
not  one  rale  for  all  classes  of  gixxis .'  That  may  come 
eventually,  but  my  present  contention  is  not  for  the  entire 
abolition  of  classification.  Kven  in  the  jwst-office.  there 
is  classification,  as  between  letters,  parcels  and  circulars, 
and  special  arrangements  are  made  by  the  telegraph  de- 
partment with  the  press.  Hut  cl.ussification  ought  tSoW 
greatly  sifnplified. 

AHVANIACK   OK    A    siwr.!  K    RATK 

"  I  lir  advantages  of  one  gross  rate  are  seen  in  I  he  priu  I  ir«' 
of  grouping,  whit:h  stimulates  competition  to  tin-  utmost 
within  the  /.one  of  the  group.  Its  grneral  adoption  wouW^ 
remove  all  restrictions  upon  competition,  and  bring  the 
produce  of  every  ilistrict  within  the  reach  of  every  market, 
it  would  mean  free  trade  in  the  full  cx()ression  of  the  term, 
which  is  not  alone  the  removal  of  import  duties,  hut  the 
greatest,  freest  and  cheapest  exchange  of  coinnuxlities. 
and  the  removal  of  every  barrier  between  the  proflucer 
and  the  consumer.  The  certainty  and  the  simplit  ity  of  tin- 
plan  would  have  a  magical  etTect  ii{K)h  trade.  Traders  are 
nf)w  pn;venled  from  extending  the  range  of  their  <l(*alings 
becaiis<"  they  do  not  know  llu'  rales,  and  cannot  estimate 
the  profits  they  might  make.  Their  profits  are  really 
decided  by  the  com|)anies.  and  this  acts  in  restraint  of 
I'xchange.  It  is  impossible  to  forecast  the  growth  of  com- 
merce if  trailers  knew  generally  the  cost  of  carriage  on 
each  transaction,  but  it  could  not  fail  to  be  both  rapid 
and  large."  *  '      f 

There  is  nothing  in  the  article  to  indicate  how  the  evils 
and  abuses  of  Slate,  and.  consecpienily,  |K)liticai  owner- 
ship an<l  management,  can  be  avoidetl.  Imagine  a  Squire 
in  control  of  the  New  York  Central,  or  a  Jaehu**-nianaging 
the  elevatefl  roads  in  New  York. 


How  Railroads  are  Built. 


Foi.i.owiNC.  are  the  chief  iiointsof  an  address  by  Henry 
Clews.  Wall  street  speculator,  on  the  topic  indicated  in 
our  head :        '.   .  ■  ■■-:..■'!■'       \- 

"  Under  the  laws  of  the  State  of  New  York— which  are 
a  fair  sample  of  the  laws  of  other  States — a  number  of 
persons  form  a  company  under  the  general  railroad  laws, 
registering  at  Albany  the  proposed  route  of  the  road,  the 
amount  of  capital  stock  and  bonds  to  be  issued,  and  a  few 
other  particulars  required  in  the  papers  of  incorporation. 
The  incorporators  then  proceed  to  form  themselves  into 
a  syndicate  or  company,  for  the  purpose  of  contracting  to 
build  and  equip  the  road.  Here  comes  the  first  step  in 
the  system  of  '  crooked  '  financiering.  In  their  capacity 
of  incorp>orators  the  same  men  make  a  contract  with 
themselves,  in  th^  capacity  of  constructors.  Of  course 
they  do  not  fail  to  make  a  bargain  to  suit  their  own  in- 
terests. They  would  be  more  than  human  if  they  did. 
*  Usually  the  bargain  is,  that  the  construction  company 
undertakes  to  build  the  road  for  80  or  100  per  cent,  of  the 
face  value  of  the  first  mortgage  bonds,  with  an  equal 
amount  of  stock,  and  sometimes,  also,  a  certain  amount 
of  second  mortgages  thrown  in,  viriually  without  con- 
sideration. ■:•;;'■;"'-' -.•"■■v;.;i:.;^  >v>--.-|-   .""'■:.:';:;-:-•  ■■^• 

"  The  first  mortgages  are  supposed  to  represent  the  real 
cash  outlay  on  the  construction  and  equipment;  but,  as 
a  matter  of  fact,  the  true  cash  cost  of  the  work  done  and 
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materials  furnished,  ranges  from  60  to  80  per  cent,  of  the 
amount  of  first  lien  transferred  to  the  constructors.  The 
construction  company  disposes  of  the  bonds,  partly  by 
negotiating  their  sale  to  the  public  through  bankers,  at 
an  advance  upon  the  valuation  at  which  they  had  received 
them,  and  partly  by  using  them  in  payment  for  rails  and 
equipment.  Beyond  the  profits  made  from  building  the 
road  for  the  first  mortgage  bonds,  there  remains  in  the 
hands  of  the  ronstnictors  the  entire  capital  stock  and  any 
second  mortgage  bonds  they  may  have  received,  as  a  clear 
bonus,  lo  be  held  for  future  appreciation,  and  to  keep 
control  of  the  company  and  be  ultimately  sold  on  a  mar- 
ket deftly  manipulated  for  that  purpose. 

"  This  is  the  way  in  which  a  large  mr'jority  of  our  rail- 
roads have  been  and  still  are  constructed.  It  will  thus  be 
seen  that  the  actual  cost  of  a  railroad  is  ordinnrily  less 
than  50  per  cent,  of  the  stock  and  bonds  issued  against  the 
property,  and  that  its  first  mortgage  exceeds  the  amount 
of  the  legitimate  actual  cost  of  the  road. 

"  The  basis  of  all  the  discredit,  the  embarrassments,  the 
bankruptcies  and  the  robberies  of  our  railroad  system  is 
thus  laid  at  the  inception  of  the  enterprises.  They  rest 
upK)n  an  intrinsically  rotten  and  dishonest  foundation  ; 
and  the  evil  is  far  from  having  reached  the  end  of  its 
mischief  to  the  financial,  political  and  social  interest  of 
the  country. 


The   Functions  of  a  Wheel   and  the   Use   of  Steel 
:  ,-.V'  V  ■;  Springs. 


In  one  of  an  interesting  series  of  articles  on  the  "  Devel- 
opment of  Transportation  Systems  in  the  United  States,'' 
which  Mr.  J.  L.  Ringwalt  is  publishing  in  the  Railway 
World,  he  has  exhumed  the  following  interesting  testimony 
taken  before  a  select  committee  of  the  House  of  Commons 
on  steam  carriages,  in  1831.  which  was  reprinted  by  the 
House  of  Representatives  at  Washington,  in  1832.  In 
response  to  the  question,  "  Have  you  paid  any  attention  lo 
the  general  nature  and  advantages  of  wheels  and  springs 
for  carriages,  the  draughts  of  cattle  and  the  form  of 
roads } "  Davies  Gilbert,  a  member  of  the  committee, 
made  remarks  which  embrace  these  extracts : 

"  Taking  wheels  completely  in  the  abstract,  they  must 
be  considered  as  answering  two  different  purposes.  First, 
they  transfer  the  friction  which  would  take  place  between 
a  sliding  body  and  the  comparatively  rough,  uneven  sur- 
face over  which  it  slides,  to  the  smooth,  oiled  peripheries 
of  the  axle  and  box,  where  the  absolute  quantity  of  the 
friction,  as  opposing  resistance,  is  also  diminish^  1>y 
leverage  in  the  proportion  of  the  wheel  to  that  of  the 
axis.      ■>;■■';.-;  v.;  ■.•-;^:'..-;--/;  7:  -;:V..  •;.■'■.■  ^  ""•':;: '  :':^-^  :■-:"'':/'  ..■■  '■;".■::■ 

"  Secondly,  they  procure  mechanical  advantage  for  over- 
coming obstacles  in  proportion  to\the  square  roots  of 
their  diameters,  when  the  obstacles  are  relatively  small, 
by  increasing  the  time  in  thafc  ratio,  during  which  the 
wheel  ascends ;  and  they  pass  over  small,  transverse  ruts, 
hollows  or  pits,  with  'ui  absolute  advantage  of  not  sinking 
proportionate  to  theia  diameters,  and  with  a  mechanical 
one,  as  before,  proportionate  to  the  square  roots  of  their 
diameters.  Consequently,  wheels,  thus  considered,  cannot 
be  too  large.  In  practice,  however,  they  are  limited  by 
weight,  by  expense,  and  by  convenience.  *  *  ♦  Springs 
were  in  all  likelihood  applied  at  first  to  carriages^  with  no 


other  view  than  to  accommodate  travelers.  They  have 
since  been  found  to  answer  several  important  ends.  They 
convert  all  percussion  into  mere  increase  oC  pressure ; 
that  is.  the  collision  of  two  hard  bodies  is  changed,  by  the 
interposition  of  one  that  is  elastic,  into  a  mere  accession 
of  weight.  Thus  the  carriage  is  preserved  from  injury, 
and  the  materials  of  the  road  are  not  broken  ;  and.  in  sur- 
mounting obstacles,  instead  of  the  whole  carriage  with  its 
load  being  lifted  over,  the  springs  allow  the  wheels  to 
raise,  while  the  weights  suspended  upon  them  are  scarcely 
moved  from  the  horizonul  level.  So  that,  if  the  whole  of 
the  weight  would  be  supported  on  the  springs,  and  all  the 
other  parts  supposed  to  be  devoid  of  inertia,  while  the 
springs  themselves  were  very  long  and  extremely  flexible, 
this  consequence  would  clearly  follow,  however  much  it 
may  wear  the  appearance  of  a  paradox,  that  such  a  carriage 
may  be  drawn  over  a  road  abounding  in  small  obstacles 
without  agitation,  and  without  any  material  addition  be- 
ing made  to  the  moving  power  or  draft.  It  seems,  there- 
fore, probable  that,  under  certain  modifications  of  form 
and  material,  springs  may  be  applied  with  advantage  to 
the  very  heaviest  wagons.  ♦  ♦  ♦  The  advantages  con- 
sequent to  the  draft,  from  suspending  heavy  baggage  on 
the  springy,  were  first  generally  perceived  about  forty 
years  since  on  the  intfoduction  of  mail  coaches.  *  •  ♦ 
The  extensive  use  of ^  wagons,  suspended  on  springs,  for 
conveying  heavy  articles,  introduced  within  these  two  or 
three  last  years,  will  form  an  epoch  in  the  history  of  inter- 
nal land  communication  not  much  inferior ^  perhaps^  in  im- 
portance to  that  when  mail  coaches  were  first  adopted  ; 
and  the  extension  of  vans,  in  so  short  a  time,  to  places 
the  most  remote  from  the  metropolis,  induces  a  hope  and 
expectation  that,  as  roads  improve,  the  means  of  preserv- 
ing them  will  improve  also,  possibly  in  an  equal  degree  ; 
so  that  permanence  and  consequent  cheapness,  in  addition 
to  facility  of  conveyance,  will  be  distinguishing  features 
of  the  Macadam  system." 


Diagoaal  or  '^  Scarf  "  Rail-Joints.      ; 

The  managers  of  the  Lehigh  Valley  Railroad  have  for 
several  years  been  experimenting  with  rails  whose  ends 
instead  of  being  cut  off  square  with  the  sides  are  cut  at  an 
angle  of  about  45  degrees.  This  form  for  rail  ends  has 
given  such  excellent  results  that  the  authorities  on  that 
road  have  determined  to  adopt  it  very  generally.  The 
chief  obstacle  in  the  way  of  doing  this  is  the  difficulty  of 
cutting  the  rails  in  this  form.  To  obviate  this,  Mr.  Fritz, 
of  the  Bethlehem  Iron  Company,  has  designed  a  special 
machine,  of  which  the  following  description  is  given  in  a 
late  number  of  £>^f/)«^^/>^.      ;  *      I 

"  One  of  the  most  ingenious  pieces  of  mechanism  in  these 
magnificent  mills  is  a  recently  constructed  apparatus  for 
sawing  off  t^ie  ends  of  a  rail  at  any  desired  angle ;  it  liv- 
ing been  thought  that  a  scarf- joint  would  better  dis- 
tribute the  strains  in  the  rail,  since  the  wheel  does  not 
run  off  one  rail  until  a  part  of  it  is  on  another,  wh|ch  is 
not  the  case  in  the  ordinary  butt-joint.  The  machfoe  in 
question  has  the  saw  and  its  mandrel,  tc^ther  wttk  the 
high-pressure  horizontal  steam  engine  that  drives  ft,  the 
%two  driving-belts,  and  all  the  pulleys,  four  in  number, 
atuched  to  a  frame  having  at  two  points  cylindripal 
bearings  which  can    turn   or  slide,  as  desired.  Id  hro 


v?»t 
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Bupporttnf^  pillow  blocks  of  peculiar  form.  If  the  rnd  of 
ihc  rail  i«  to  he  cut  square,  the  frame  in  so  adjusted  thai 
the  axis  of  the  saw  mandrel  is  horizontal,  and  the  saw 
revolves  in  a  vertiral  plane,  arui  the  whole  niechanistn  is 
movrd  toward  the  rail  tn  Jh*  rul.  l)v  ^lidinj^  lon^^itudinullv 
in  the  pillow  blocks  ,  hut  if  the  rail  is  to  he  rut  ot»ln|urlv. 
the  axis  of  the  saw  mandrel  is  fir^t  ad)uster|  to  the  desired 
anKl**  hy  rotating  the  fra/ne  ahrmt  the  axis  of  its  cylindrical 
Jxrarmg.  hv  means  of  a  neat  application  of  water  pressure, 
and  the  frame  anfl  the  saw  arc  moved  forward  as  before. 
In  these  movements  the  steam  is  conveyer!  to  the  enjjine 
and  the  exhaust  frr>m  it.  by  means  of  telescopic  steam 
[>ipcs  whu  h  slule  in  aiwl  out  of  ea<h  other.  Mr.  I'ritz  is 
also  erecting  in  the  new  shops  tw<j  train  rolU  120ft.  lon^. 
and  separated  by  aJH»ut  /.ft.  Whrn  the  proiluct  of  the 
roll  has  run  on  these  supjKirtirif^  and  carrying  rolls  il^  is 
Hcizcfl  hy  curved  carryinj^  arms  attached  to  a  huri/ontal 
shaft,  with  carrying  hooks  on  its  extremities,  and  lifted 
bodily  from  one  frame  to  another  ;  the  method  of  run- 
ning the  piece  to  and  from  the  rolls  is  also  an  evidence  of 
Mr.  Fritz's  ingenuity.  The  conveying  rollers  have  conical 
friction  wheels  at  their  extremities,  similar  in  shape  to  a 
double  convex  lens;  in  front  and  behind  there  arc  similar 
wheels  rotating  on  a  shaft  at  right  angles  to  the  axis  of 
the  rolls,  an<l  which  shaft  is  continuous  and  capable  of 
being  moved  forward  and  backward  by  means  of  a  hy- 
draulic cylinder;  if  it  is  moved  forward  the  conical  wheels 
on  the  rolls  engage  the  driving-wheels  in  front  of  them, 
and.  if  backward,  those  behind  them." 

■■—  "■'■■♦^  .-.-   ■         -    y 

The  Headlight  a  Necessity. 

A  STATKMENT  purporting  to  have  originated  with  "a 
railway  official  "  is  going  the  rounds  of  the  press,  in  which 
the  affirmation  is  made  that  there  is  more  danger  in  the 
use  than  the  absence  of  headlights  on  locomotives.  It  is 
admitted  thai  the  headlight  is  good  on  yard  engines,  but 
the  alleged  official  is  made  to  say : 

"  On  a  road  engine  the  headlight  is  of  no  earthly  use  to 
the  engineer ;  it  obstructs  the  vision  so  that  he  cannot  see 
his  switch  lights,  and  I  think  that  every  thinking  engineer 
will  come  to  the  conclusion  that  he  would  i^ther  run  in 
the  night  without  a  lamp  than  with  it,  as  he  can  see  better 
in  the  dark.  Red  cannot  be  seen  distinctly  under  such  a 
powerful  light  when  the  engine  is  running  rapidly.  A 
green  light  under  the  brilliant  illumination  of  a  headlight 
appears  yellow,  and  a  blue  light  appears  pale.  I  know  of 
accidents  which  have  occurred  from  this  cause,  and  the 
eyesight  of  every  engineer  having  a  night  run  is  put  under 
a  terrible  strain  by  continually  gazing  ahead  into  such  a 
light  surrounded  by  such  dense  darkness.  The  new  elec- 
tric headlight  put  on  the  market  a  few  years  ago  was  a 
success  as  a  light  giver,  but  it  has  not  been  generally  in- 
troduced, simply  because  railroad  managers  know  that 
headlights  on  road  locomotives  are  practically  useless,  and 
that  a  more  powerful  light  would  be  positively  danger- 

.  ous.  ••  ■  •■ .    ■■-•■. 

Mr.  Toucey,  general  superintendent  of  the  New  York 
Central  &  Hudson  River  Railroad  Company,  says  that 
*'  all  that  is  simply  nonsensical.  The  headlight  U  neces- 
sary, and  this  company  recognizes  that  fact  io  its  general 
rule  that  'all  trains  and  engines  running  ^fter.dark  must 

,  display  the  white  headlight  in  front  of  the  engine.'    As 


for  that  statement  about  the  electric  headlight.  I  am  not 
aware  that  the  electric  headlight  has  ever  been  success- 
fully applied  for  use  on  ^  liMomotive.  The  oscillation  and 
jarring  of  the  engine  would  certainly  have  a  tendency  to 
throw  thr  1  .irlM>n  j>«>int.s  out  of  line,  and  that  would  stop 
the  light  II  that  could  be  overcome  there  would  be  no 
ojc«:tion  to  its  use  in  the  fact  of  its  greater  brilliancy.  It 
is  not  needed,  however.  The  present  light  is  ^brilliant 
enough,  and  is  undoubtedly  of  service."  ' 

Mr.  Win.  liuchanan.  superintendent  of  motive  power  of 
the  New  York   Central  h   Hudson   River   Railroad  Com- 
pany, s.iid     "The  roafi  locomotive  certainly  needs  a  head- 
light when  running  into  stations.      And  in  going  into  and 
through  a  yar<l.  where  there  are  several  tracks,  it  is  neces- 
sary to  enable  the  engineer  to  sec  ahead  that  his  lr;tr^  is 
clear  and  the  switches  set  rightly,     lie  is  then,  of  course, 
going  at  a  redu<  ed   rate  of  sjiced  and  can  stop  if   he  sees 
anything  wr(»ng.     While  running  on  the  road  at  full  speed 
the  headlight  throws  its  rays  on  the  track  so  as  to  illumi- 
nate  it  clearly   150  or    »oo  feet  ahead.     Seeing  that   far 
would    not  give   the  engineer  time  to  come  to  a  full  stop 
before  reaching  a  sighted  obstruction,  for  it  takes  six  or 
eight    hundred   feet   to  half  a   heavy  train,  dependent,  of 
course.  ujH)n   the  grade  and  condition  of  the   track,  the 
speed  and  the  weight  of  the  train  ;  but  it  would  give  him 
time  to  slow   up  very  considerably,  and  reduce  danger. 
The   headlight  is  useful   in   running  through   towns  and 
villages,  where  speed  is  generally  somewhat  slackened,  not 
only  to  enable  the  engineer  to  see  what  is  ahead  of  him, 
but  to  give  warning  to  persons  on  the  track  or  near  it,  of 
the  approach  of  a  locomotive,  and  to  signal  gatemen  to 
close  the  approaches  to  roads  on  the  grade  of  the  track. 
As  for  the  illumination  from  the  headlight  obstructing 
sight  of  the  switch  lights,  that  is  not  true.     I  h^vc  been  a 
locomotive  engineer  and  know  that  it  is  not,  and  if  I  were 
going  out  again  to  run  an  engine  at  night,  I  am  very  sure 
that  I  would  want  a  headlight.    The  colored  switch  lights 
are  not  in  the  line  of  white  light  thrown  by  the  headlight, 
but  to  one  side,  and  are  seen  clearly  far  beyond  the  limit 
that  the  headlight's  rays  reach.      A   red  or  green  light 
can  be  distinguished  a  mile  or  a  mile  and  a  half  away, 
while,  as  already  said,  the  head  light  only  reaches  1 50  or  200 
feet  clearly."  .,-.■:•■*■  . ^--y:,'  ■■^■\    ■-'■'  -...;  \.  ;  ■ 

In  response  to  a  question  whether  the  whistle  of  a  loco- 
motive could  not  advantageously  be  done  away  with,  Mr. 
Buchanan  replied  in  the  negative.  It  wduld  always,  he 
thought,  be  needed,  so  long  as  there  are  grade  crossings. 
The  bell  is  not  always  sufficient  to  give  warning  of  the 
approach  of  a  train. — Nnv  York  Sun. 


Wear  of  Steel  Rails. 


The  Reime  GinSraU  des  Chemins  de  Fer  recently  printed 
a  paper  by  M.  Coiiard  on  the  wear  of  steel  rails,  riis  ob- 
servations have  resulted  In  the  following  conclusions  :— 
*(i^  that  the  wear  is  caused  by  the  number  of  trains,  more 
•>|than  by  the  tonnage,  which  passes  over  them ;  (2)  that  it 
is  proportioned  to  the  extent  to  which  they  can  deflect 
when  the  wheels  pass,  and  is  therefore  proportional,  under 
similar  circumstances,  to  the  spacing  of  the  cross-tids ;  (3) 
that  with  similar  conditions  ot  track  and  traffic,  the  higher 
the  percentage  of  carbon,  and  of  manganese,  also,  appar- 
ently, the  better  will  the  rail  wear;  (4)  that  with  an  in- 
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crease  of  hardness  in  the  steel,  and  a  greater  rigidity 
under  traffic,  the  wear  diminishes  correspondingly.  The 
average  composition  of  rails  manufactured  at  the  five 
large  German  works  of  H<Jrde,  Krupp,  Phoenix,  Witkowitz 
and  Reschitza  was  as  follows:  carbon,  0.31  ;  manganese, 
0.33  ;  silicium,  o.oS  ;  phosphorus,  0.09 ;  sulphur,  o.oi,  and 
copper,  0.14;  the  composition  of  rails  from  the  Paris,  Ly- 
ons &  Mediterranean  Railroad,  which  have  shown  a  better 
wear  than  the  above,  averaged  as  follows :  carbon,  0.83 ; 
manganese.  0.69;  silirium.  0.1  5 ;  phosphorus,  nearly  0.05, 
and  sulphur,  0.05.  Although  on  German  railroads  the 
rolling  stock  is  lighter  and  the  speed  of  the  trains  slower 
than  on  I'Vench  railroads,  yet  with  equivalent  conditions 
of  track,  the  difference  in  the  wear  of  the  rails  was  found 
to  be  as  1  to  1.5  in  favor  of  those  manufactured  in  France. 
Other  figures  are  given  which  show  that  on  iron  ties  the 
wear  is  found  to  be  greater  than  on  those  01  wood.  He 
states  that  in  every  case  where  the  weight  of  the  car-loads, 
and  the  speed  of  ihe  trains  is  to  be  increased,  the  track 
must  be  laid  with  heavier  rails,  and  the  road-bed  must  bf 
improved  so  as  to  render  the  track  able  to  safely  and  econ- 
omically carry  the  traffic  under  the  new  cort^iitions. 


Steepest  Grades  on  French  Railroads. 

AccnRDiNG  to  a  writer  in  a  French  industrial  journal, 
the  greatest  inclination  on  any  European  railroad  worked 
by  ordinary  locomotives  is  on  the  two  miles  between  Eng- 
hcin  and  Montmorency,  near  Paris,  being  forty-five  feet 
in  the  thousand,  or  an  angle  of  2°  35'.  Grades  of  thirty- 
five  feet  to  the  thousand,  or  2'.  are  found  on  several  roads. 
The  grade  of  the  Simplon  road,  the  highway  over  the 
Alps  with  the  least  slope,  is  only  3*  to  the  thousand,  the 
maximum  slope  that  can  be  traveled  on  a  highway  being 
sctdownas  i^2,or  7}4°.  The  grades  on  cable  or  cogwheel 
railways  are,  of  course,  considerably  greater;  that  of  the 
road  up  the  Swiss  Rigi  from  Vitznan  is,  in  the  steepest 
part,  250  to  the  thousand,  while  the  maximum  on  the 
Mount  Washington  Railway  is  estimated  at  330  and  375, 
this  latter  being  the  steepest  railway  with  a  central  toothed 
rail,  and  the  steepest  of  any  kind  in  the  world,  except  t^e 
cable  road  up  the  cone  of  Mount  Vesuvius,  which  has  the 
extraordinary  inclination  of  630  to  the  thousand.  ' 


A  Close  System  of  Time-Keeping. 

According  to  the  Railway  Reporter,  the  Pennsylvania 
Railroad  has  been  quietly  building  up  a  system  of  repair- 
ing locomotives  and  cars  by  contract  that  answers  every 
requirement  that  the  most  enthusiastic  advocate  could 
require.  They  have  left  discussion  out  of  the  question 
and  have  put  mto  actual  practice  a  system  that  for  the 
simplicity  of  its  detail,  the  minuteness  of  its  specifica- 
tions, the  effectiveness  of  its  action  ^nd  the  general  satis- 
faction that  it  gives  to  all  the  parties  concerned,  exceeds 
the  bounds  of  what  would  once  have  been  considered 
possible  and  demonstrates  in  the  clearest  manner  its  per- 
fect practicability  and  desirability. 

To  perfect  and  develop  such  a  system  two  things  are 
required  :  honesty  and  strict  attention  to  the  cost  under 
the  system  of  daily  wages.  The  last  must  receive  the  first 
attention.  For  years  the  rate  of  ^ages  must  be  studied, 
and  a  system  Qf  time-keeping  established  that  is  minute 


in  its  particulars ;  the  men  must  be  required  to  give  in 
each  day  the  time  occupied  in  every  move  they  make. 
Not  a  bolt  should  be  driven  or  a  nut  tightened  up  that 
does  not  receive  the  due  charge  of  time  that  belongs  to 
it.  The  bookkeepers  must  separate  each  item  and  classiff 
and  reclassify  until  some  order  seems  to  appear  out  of  the 
chaos  of  data  that  flows .  in  upon  the  office.  Waste  of 
time  must  be  watched  and  the  actual  time  expended  in 
doing  the  work  determined. ; .  i    ^    ;. 

This  careful  watching  must  look  to  every  detail.  It 
must  not  only  be  known  how  long  it  takes  to  make  the 
rocker-arm  of  an  engine  as  a  whole,  but  care  must  be 
taken  to  note  the  expense  of  each  and  every  stepi,  the 
time  required  to  forge,  to  center,  to  lay  off,  to  turki,  U7 
mill  the  edges,  to  chip  or  mill  the  bosses,  to  bore  the  phf 
holes,  to  ream  them  out,  to  bore  the  bushing,  to  lit  the- 
same,  to  case  harden  the  same,  to  put  it  in  position  andl 
connect  the  rod  and  links.  Car  details  must  be  kept 
with  equal  strictness.  The  sills,  for  instance,  must  be 
watched  with  careful  scrutiny.  How  long  a  time  and 
how  many  men  are  required  to  carry  the  stick  from  the 
lumber  pile  to  the  planer,  how  long  to  face  and  dress  it 
off.  how  long  to  lay  it  out,  how  long  to  cut  the  tenons, 
how  long  to  bore  the  holes,  and  how  long  to  put  it  in 

place.  , 

■  .•: ^ ^ —':.:  ;;    ■. .■■.!'  ■.^.- 

A  Yacht  Propelled  by  the  Explosion  of  Petrolema 

Vapor.  ■'■■ -r:...  :;  . 

Messrs.  Samuel  and  John  Secor.  of  Brooklyn,  have 
had  a  yacht,  100  feet  long,  built  at  Poillon's  shipyard. 
The  motive  power  of  this  vessel  is  a  modified  form  of  gas 
engine,  in  which  the  gases  resulting  from  the  explosion 
of  a  mixture  of  air  and  petroleum  vapor  are  made  to  im- 
pinge directly  upon  the  water,  through  suitable  port- 
holes beneath  the  surface.  The  Scieniific  American  says : 
"  When  the  motor  was  first  started,  the  only  results  of 
the  explosion  were  seen  in  the  bubbling  of  the  water  at 
her  stern  ;  but  as  the  machinery  became  heated,  and  the 
explosions  more  numerous  and  violent,  the  vessel  moved 
forward  with  fairly  smooth  motion,  and  the  gas  came  to 
the  surface  of  the  water  in  fine  bubbles  some  distance 
from  the  stern.  Considerable  difficulty  has  been  experi- 
enced in  the  vibrations  produced  when  the  first  explosions 
take  place  and  before  the  boat  is  under  headway.  But 
these  have  been  greatly  reduced,  and  it  is  not  too  much 
to  hope  that  they  can  be  entirely  avoided  when  the  me- 
chanism is  perfected.  »  ♦  ♦  There  is  at  present  very 
little  ground  upon  which  to  calculate  the  probable  econo- 
my of  the  vessel." 


To  the  Adirondack*. 


•f 


■■»»,■: 


Formerly,  the  summer  visitor  to  the  Adirondacks  took 
the  train  at  the  Grand  Central  Depot  at  6.30  p.  m^  and  ar- 
rived at  Platt^burg  about  six  the  next  morning.  A  oor^ies- 
pondent  of  the  Evening  Post  describes  the  old  and  the 
new  routes  as  follows :— "At  Platubui]g  ybifrll^k  a  whee- 
zy little  railway  train  for  about  ten  miles  to  AuSablej  and 
then  a  Concord  coach  upon  which  you  were  joTted  iori^even 
or  eight  hours  over  the  forty  miles  between  that  po^i  and 
either  Saranac  or  Paul  Smith's.  Now  the  ticaWm  can 
take  his  seat  in  a  sleeper  in  the  Grand  Centnd  Dejpo^  tad 
not  leave  the  car  untfl  be  reaches  the  cad  of  1^  iBepiStt- 


*\ 
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way,  which  tS  only  about  eight  miles  from  Paul  Smith's 
and  about  twenty  from  Saranac.  The  car  goes  over  the 
New  York  Central  and  Delaware  A  Hudson  Canal  Com- 
pany's railways,  as  far  as  Kousc  s  Point,  reaching  there  at 
6,15  A.  M.  Here  the  sleeper  is  switched  upon  the  Ogdcns- 
burgiS^  Lake  Champlain  Railroad,  going  on  that  to  a  little 
station  called  Moira.  a  few  miles  beyond  Malone.  Then 
it  is  switched  upon  the  Northern  Adirondack  Road.  The 
region  of)ened  by  the  railway  is  said  by  the  guides  to  be 
the  best  fishing  and  hunting  ground  in  the  Adirondacks. 
The  railroad  will,  of  course,  drive  the  deer  away,  but  the 
fish  will  remain.  The  conductor  of  the  train  was  saying 
of  a  brook  that  we  crossed  that  he  could  go  down  there 
.  at  anytime  and  take  out  all  the  three-pound  trout  that  he 
wanted.  Afterwards  I  asked  the  colored  porter  if  he  be- 
lieved that  story.  '  Well,  sah.'  said  he  cautiously,  •  I  be- 
lieve dey  are  dar,  but  I  dunno'  bout  he  takin"  'cmouti'  " 

Novel  Work  for  Railway  Employes. 

Mr.  Myles  MacInness,  M.I*.,  who  is  a  director  of  the 
London  &  Northwestern  Railway  Company,  addressed 
some  3.000  railway  employes  assembled  recently  at  Kxetor 
Hall  on  the  occasion  of  the  anniversary  of  the  Railway 
Mission,  and,  in  referring  to  the  work  of  the  mission  with 
regard  to  temperance,  reminded  railway  employes  of  the 
special  opportunities  they  had  of  helping  forward  the 
social  purity  movement.  He  said  ;  "  We  all  can  do  some- 
thing in  the  way  of  dealing  with  this  evil.  We  each  haver'^ 
our  different  opportunities,  and  you.  as  railway  men,  have 
your  opportunities  in  a  marked  degree.  You  guards, 
think  what  you  may  do.  Think  how  easily,  and  how,  by  a 
little  watchful  care  on  your  part,  some  girl  who  is  travel- 
ing alone  in  the  train  of  which  you  have  charge  may  be 
saved  years  of  trouble.  In  such  a  case,  watch  over  her 
and  protect  her.  From  time  to  time  in  the  course  of  the 
journey  see  what  companions  she  has.  See  who  has  left 
and  who  has  joined  her.  and  by  so  doing  you  may  render 
her  a  service  for  which  she  will  thank  you  to  the  end  of 
time.  You  railway  porters,  who  lead  a  busier  life,  think 
what  you  can  do  in  this  matter  by  a  few  kindly  words  and 
a  little  kindly  advice  to  the  girl  who  arrives  forlorn  and 
friendless  at  a  station  in  a  large  town.  R^hHway  porters, 
who  have  girls  of  your  own,  think  how  you  would  like 
them  to  be  watched  and  helped  on  their  arriving,  strange, 
unknown,  and  unprotected  in  a  great  town  !  You  young 
men  who  are  not  yet  married,  and  to  whom  I  cannot 
app>eal  in  that  respect,  greet  every  girl  you  see  in  a  rail- 
way carriage,  and  on  every  crowded  and  busy  platform,  as 
you  would  wish  your  own  sister  to  be  greeted  if  she  were 
traveling  alone  from  the  old  home  she  had  left." 


Natural  Gas  for  Locomotives. 


The  Pennsylvania  Railroad  Company  uses  6,000  tons  of 
coal  a  day  on  its  various  lines,  and  is  the  largest  consumer 
of  soft  coal  in  the  country.  It  is  now  experimenting  with 
natural  gas  as  a  fuel  for  its  engines,  and  proposes,  if  the 
plan  should  prove  to  be  feasible,  to  use  gas  on  all  the 
engines  running  into  Pittsburgh.  The  Commercial  Ga- 
uiUv9iy^  the  Philiadelphia  Gas  Company  is  laying  a  pipe 
into  tli^  Pittsbuigh  yard  of  the  Pennsylvania  Railroad 
^mpany,  where  a  big  reservoir  is  to  be  put  up  to  supply 


the  tanks  of  engines.  The  coal  bill  is  one  of  the  largest 
items  of  cx|>cnsc  in  running  a  railroad,  an  engine  con- 
suming nearly  a  bushel  of  coal  pi*r  mile.  If  natural  gas 
can  be  made  available  for  this  purpose  the  Pennsylvania 
Railroad  Company  will  be  able  to  run  its  locomotives  on 
the  Pittsburgh  division  more  cheaply  than  the  same  mile- 
age  can  be  made  with  any  other  fuel.  Engines  will,  of 
course,  have  to  be  furnished  with  tanks.  These  will  be 
so  arranged  with  compressors  as  to  contain  very  large 
quantities  of  the  gas.  so  that  no  accident  or  unexpected 
delay  will  he  sutficicnt  to  so  <litninish  the  supply  as  to 
embarrass  the  movements  of  the  engine.  The  experi- 
ments will  be  made  this  summer  or  early  in  the  fall.-- 
Lig/it.  //e<it  iinU  Pvnvcr. 


Record  of  New  Railroad  Construction. 

Information  of  the  laying  of  track  on  new  railroad 
lines  is  given  in  the  current  number  of  the  Railromi 
(7</::^//<',  as  follows :  .        |. 

Ch/caji^o,  liurlini^ton  H*^  Quincy.—'\\\M  Geneva  branch  of 
this  company's  Burlington  &  Missouri  River  line  is  ex- 
tended from  Geneva,  Neb.,  south  to  Strang.  10  miles. 

Cfticago,  liurlington  i^  Northern. — An  increase  0(f  18 
miles  at  various  points  is  reported. 

Chicago,  livanston  &*'  Lake  Superior. — Extended  from 
Calvary,  III.,  north  to  Evanston,  1  >^  miles.  1 

Cleiirfieid  cr-  'Jefferson.-  Track  laid  from  Irvona,  Pa., 
west  to  the  Susquehanna  river.  16  miles.  J 

Dubuque  &*  Norlhive.s/ern.—'VrjicV.  laid  from  H  Ay  field, 
la.,  southward  10  miles. 

]*ittsburc;h  &»  IVesfern. — The  Narrow-Gauge  Division  is 
extended  from  Mount  Jewett.  Pa.,  northeast  6  miles. 

Si.  Augustine  &^  Palntkn. — Completed  from  St.  Augus- 
tine, Fla.,  southwest  to  the  St.  Johns  river, opposite  Palat- 
ka.  Fla.,  30  miles. 

Southern  Pacific. — The  Northern  Division  track  is  laid 
to  a  point  15  miles  southward  from  Soledad,  Cal.,  an  ex- 
tension of  (2>^  miles.  I 

This  is  a  total  of  104  miles  on  8  lines,  making  in  all 
1,375  miles  thus  far  reported  for  the  current  year.  The 
new  track  reported  to  the  corresponding  date  for  15  years 
has  been : 

Miles. 

1886 1.375 

1885 : . . . .   864 


1884 i,ai3 

1883 2,109 

•>f» •4.4'5 

■881 a,a8i 

a.*?" 

1,008 

691 

689 

740 

4»« 

6go 

•.518 

»,754 


II 

1879. 
878. 

877. 
1876. 
1875. 
1874. 
1873. 
187a. 


These  figures  include  main  track  only,  second  or  other 
additional  tracks  and  sidings  not  being  counted. 


Molding  Machines. 


In  the  Caledonian  Railway  Company's  shops  near  Glas- 
gow, a  number  of  molding  machines,  capable'bf  molding 
two  hundred  and  fifty  bushels  of  axle-boxes ,  per  day,  are 
in  operation.  They  were  constructed  in  the  works,  and 
are  worked  by  pressure  q(  air  supplied  Dy  a  Westinghouse 
pump,       v--^;-  ^  ;,v-  ■  .-v:..^?;:  ■  ■  r,?.-,^-::.^  ;^-:.>:  -••■;:.v|v  •v.v-:v;-; 
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The  largest  carriage  now  made  for  the  Caledonian 
Railway  is  36  feet  long,  in  composites,  chiefly  of  first  and 
third  class  compartments,  second-class  having  become 
unpopular ;  and  vehicles  of  passenger  trains  are  now  all 
fitted  with  the  Westinghouse  brake,  and  the  passengers' 
and  conductors'  compartments  lighted  with  gas,  while 
the  former  are  now  also  being  fitted  with  ap[>aratus  for 
their  being  heated  by  exhaust  steam  from  the  locomotive  ; 
and.  in  keeping  w^ith  the  philanthropic  and  humanizing 
tendencies  of  the  age,  a  prison-car  lately  built  in  the 
works  is  fitted  with  gas,  and  provided  with  heating  ap- 
paratus for  providing  hot  coffee  for  the  notorious  voy- 
agers. 

♦  : 

Mileage  in  Europe. 


An  American  statistician  has.  by  the  aid  of  a  French 
authority,  secured  the  following  estimate  of  the  mileage 
of  railroads  in  Europe  on  February  ist.  1885: 

Geroiany '.' aa,8i3 

France '9f3os 

Great  Briuin  and  Ireland 18,949 

Russia  and  Fialaod \ 'SiT^/ 

Austria »3t7'7 

luly 6,1 ' 


63 


Spain 5,379 

Norway  auid  Sweden 5,068 

Belgium  3,683 

Switzerland '. »,7«4 

Holland  and  Luxemburg 1,648 

Denmark  i,*o7 

Roumania 994 

Portugal 048 

Turkey,  Bulgaria  and  Roumelia 865 

,  Servia 151 

Greece X4 

Total  in  Europe 117,394 

Toul  mileage  United  States,  December  31st,  1884 1'SOTQ 

Total  mileage  United  States,  December  31st,  1885 138,493 


Widening  Gauge  on  Cunres. 


At  a  meeting  of  the  '*  Institution  of  Permanent  Way 
Inspectors  "  recently  held  in  London,  Mr.  Golightly  sub- 
mitted the  following  scale,  which  was  approved  by  a  ma- 
jority of  the  members : 

Inches  wide  at 
Chains  radius.  *  oonxuil  gaugel 

10     '. o 

9J4 i-t6 

9     7*  ' 

8J< 3-«6 

8     a 

1% 5-t6  ' 

7     6-16 

6J4 7-16 

6  % 

5% 9-»6 

5     H 

4K "-;6 

4    «       ;  . 

*  The  chain  used  in  England  is  66  feet. 

_ _ — .«. 

Ballast. 

Ar  a  meeting  of  "  Permanent  Way  Inspectors  "  recently 
held  in  London,  Mr.  Pinder  (president)  said  that  stone 
should  not  be  used  for  ballast  when  other  good  ballast 
could  be  obtainecL  Mr.  Golightly  was  in  favor  of  g^nite 
chippings.  by  reason  of  its  great  freedom  from  clay.  An- 
other member  thought  that  circumstances  altered  cases, 
and  although  stone  might  do  for  India,  it  caused  more 
breakages  in  the  sleepers  in  England  than  would  a  ballast 
composed  of  gravel*        ^ 


The  Baldwin  Locomotive  Works  recently  completed 
and  shipped  engine  numbered  S,ooa  Tlie  finjt^locaiato- 
tive  built  at  these  works  was  turned  out  in  December,  1833, 
and  it  took  20  years — untiW November.  i8sa — to  build  500 
engines.  The  second  500  engines  were  built  in  8  years, 
number  i.ooo  being  finished  iii  February,  i860.  The  next 
6  years  saw  the  third  500  built,  number  1,500  leaving  the 
shop  in  July.  1866.  The  fourth  500  were  built  in  3  years, 
by  October  30th,  1869;  the  fifth  500  in  2  y^ears,  and  the 
sixth  and  seventh  500  each  in  i  year,  engine  number  3,500 
leaving  November  loth,  1873.  Business  then  dackened, 
3  years  being  required  to  build  the  next  500,  and  2  yean 
the  following  500,  engine  number  4.500  leaving  December 
17th,  1878.  Then  trade  improved,  soo  engines  being  built 
in  15  months,  and  i.ooo  more  engines  in  22  months,  while 
500  more  engines  were  finished  in  10  months,  number  6,500 
leaving  December  6th,  1882,  and  marking  a  half  century  for 
the  works.  The  next  8  months  saw  500  more  bvITt,  and 
before  the  close  of  1884  number  7,500  was  turned  e(it. 
Work  again  slackened,  and  19  months  were  required  for 
the  final  500  locomotives,  number  8,000  having  jiut  left  the 
establishment.  It  is  noteworthy  that  one-half  the  whole 
number,  and  these  by  far  the  heaviest  and  most  elaborate 
engines  that  have  been  built,  were  turned  out  within  the 
last  10  years,  the  first  4,000  requiring  44  years  to  build. — 
Philadelphia  Ledger,  ^-h    .:  -  ,  |,    ;,  v 

Columbus,  O..  is  credited  with  having  the  model  coal- 
ing station  for  locomotives  in  this  country.  It  is  con- 
nected with  the  new  machine  shops  recently  built  by  the 
Pittsburgh,  Cincinnati  &  St.  Louis  Railroad  Company  at 
Columbus.  O.;  is  operated  by  machinery  specially  designed 
for  the  work  in  the  office  of  Mr.  Wall,  superintendent  of 
motive  power.  It  consists  of  an  overhead  traveling  crane 
of  ten  tons  capacity,  which  runs  on  a  track  on  top  of  a 
trestle  24  feet  high,  400  feet  long,  and  distance  between 
tracks  50  feet.  It  is  operated  by  s\eam  power«  and  works 
to  perfection.    :'  '  >       *  f 

Mr.  John  W.  Cloud,  engineer  of  tests  on  the  Pennsyl- 
vania Railroad,  has  been  appointed  mechanical  exi^ineer. 
This  is  the  position  iiprmerly  occupied  by  the  late  Mr. 
Collin.  The  appointment  dates  from  August  1st.  The 
office  of  engineer  of  tests  will,  from  that  date,  be  merged 
into  that  of  mechanical  engineer,  and  the  department  of 
physical  tests  will  be  in  charge  of  the  mechanical  engi- 
neer, who  will  make  investigations,  examine  current  sup- 
plies and  materials  to  be  purchased,  and  perform  the  other 
duties  which  pertain  to  that  department. 

The  Philadelphia  &  Reading  Coal  and  Iron  Company's 
shop  at  Reading,  Pa.,  has  just  turned  out  engine  No.  134, 
which  bids  fair  to  make  or  break  a  record.    It  was  buih 
for  speed,  and  covered  50  miles  in  48  minutes,  including - 
two  stops.    One  mile  was  covered  in  45  seconds. 

It  is  announced  that  the  convention  between  the  sted 
rail  manufacturers  of  England,  Belgium  and  Germany, 
formed  for  the  purpose  of  preventing  ruinous  competi- 
tion, has  expired.  It  is  stated  that  the  convention  will 
not  be  renewed.    ■,■  -i-V-.-.-  .•■-■;-.-'.-:>^\//:-:-:,;':j:-:. ..:.-., 

An  official  of  the  Cleveland  Rolling  Mill  Compooy 
says :  "  We  are  now  working  to  our  fullest  capacity  on 
rails,  and  have  orders  ahead  of  us.  The  raiii  are  loir 
home  trade,  and    are   principally  ioit   use   on 
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AUTOMATIC    COUPLERS. 


••••«••• 


A  VALUED  cotemp>orary  has  recently  asked  the 
(juestion  :  "  Why  not  have  a  test  of  car-couplers 
planned  upon  the  same  high  scale  as  that  to  be  occupied 
by  the  brake  tests  }  "  Previous  attempts  at  determining 
the  comparative  merits  of  couplers,  he  says,  have  been 
failures,  and  he  then  enjoins  railway  mechanics  as  fol- 
lows :  ■ 

"It  ought  t<»  l>c  arranged— and  we  believe  that  it  can— thai  all  the 
coupler  owners  «  >  ronfidcnt  of  their  merits  as  to  dare  to  enter,  should 
place  their  devices  upon  a  given  number  of  cars;  place  these  cars  in  the 
hands  of  a  carefully  chosen  ci»mmiitec  :  have  the  cars  placed  in  every-day 
service  and  kept  there  for  the  rci|uisiic  time  ;  have  these  service  tests  care- 
fully watched  and  recorded  upon  the  thoroughly  impartial  basis  obtaining 
in  the  brake  tests  ;  and  have  the  whole  affair  planned,  managed,  recorded 
and  reported  in  a  broad,  catholic  spirit  of  fairness  and  justice— the  whole 
so  conducted  as  to  reflect  credit  u|K>n  the  world  of  railway  mechanics." 

What  is  said  about  the  failure  of  the  tests  of  couplers 
is  not  entirely  correct,  but  there  can  bo  no  question  that 
thus  far  the  investigations  have  not  shown  that  any  auto- 
matic coupler  has  sulFicient  merit  to  warrant  its  general 
adoption.  The  conclusions  of  the  committees  and  com- 
missions which  have  investigated  this  subject,  have,  thus 
far,  been  of  a  negative  or  tentative  character.  It  may, 
therefore,  be  fairly  questioned  whether  the  methods 
which  have  been  adopted  for  the  investigation  of  this 
subject  are  adequate  to  the  end  proposed.  Now,  what  is  . 
that  end  ?  In  the  article  already  quoted  from  the  writer 
speaks  of  "determining  the  comparative  merits, of  the 
various  excellent  couplers  now  before  the  market,"  and  it 
has  been  very  generally  assumed  thai  such  a  determina- 
tion is  the  end  to  be  accomplished. 

But  even  if  it  was  clearly  shown  \Yhich  is  the  best 
coupler  or  couplers,  if  the  best  was  not  good  enough,  the 
"  coupler  question  "  would  still  be  unsolved.  In  fact,  the 
substance  of  the  preliminary  report  of  the  executive  com- 
mittee of  the  Master  Car- Builders"  Association  was  that 
it  had  not  been  proved  that  any  of  the  tested  couplers 
were  good  enough  to  be  recommended  for  general  adop- 
tion. It  is  possible  and,  indeed,  probable,  that  the  work 
of  this  and  other  committees  and  commissions  may  con- 
sist simply  of  a  process  of  elimination,  and  finally  enil  in  a 
report  that  none  of  the  couplers  tested  fulfilled  the  re- 
quirements of  practice. 

In  that  event  there  would  still  be  a  demand  for  a  coup- 
ler which  would  make  it  unnecessary  for  men  to  go 
between  cars  in  coupling  and  uncoupling  them.  The 
problem,  then,  is  to  discover  such  a  coupler  which,  in 
other  respects,  would  be  efficient  and  satisfactory. 

It  should  be  noted  that  the  only  kind  of  coup- 
lers which  have  thus  far  been  submitted  for  trial  are 
those  which  arg  patented.  The  reason  of  this  is  that,  at 
present,  no  one  has  sufficient  interest  in  any  unpatented 
coupler  to  perfect  it  or  have  it  tested  or  applied  in  practicci 
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It  happens,  too.  and  perhaps  oftener  than  we  know  or 
think,  that  a  device  -is  patented  and  its  merit  is  not  recog- 
nized until  after  the  expiration  of  tl\p  patent.  The  Allen 
slide-valve  is  an  instance  of  that  kind.  It  was  not  gener- 
ally adopted  in  this  country  until  it  became  public  prop- 
erty.    Other  examples  could  be  cited. 

Further,  it  is  probable  that  few  persons  who  know  how 
much  time,  money  and  labor  must  be  expended  in  an 
effort  to  introduce  an  automatic  coupler,  and  how  very 
slight  the  chances  are  of  success,  would  be  willing  to  un- 
dertake the  task.  Doubtless,  a  great  many  inventors  of 
couplers  have  abandoned  the  attempt  to  introduce  them, 
and  m  doing  so  have  acted  wisely.  Others  may  not  have 
the  money,  or  perhaps  the  capacity,  lo  present  the  merits 
of  their  inventions,  and  they  too  allow  tneir  devices  to 
slumber. 

It  shook]  be  remembered,  too,  that  an  inventor  is  in- 
terested alone  m  those  features  of  his  mechanism  which  he 
has  patented.  He  will  resist  any  change  or  substitution 
which  endangers  his  "  claims."  Consequently  his  aim  is 
not  to  evolve  the  best  possible  mechanism  for  accom- 
plishing the  end  in  view,  but  to  prove  that  his  particular 
"  combination  "  is  the  best.  Obviously,  the  attitude  of 
mind  of  a  person  who  is  disinterestedly  seeking  for  the 
most  effective  device  for  a  given  purpose,  is  very  different 
from  that  of  one  who  has  a  direct  interest  in  showing  that 
his  invention  is  better  than  any  other. 

It  follows^ then  that  if  the  investigations  are  limited  to 
"determining  the  comparative  merits  of  various  couplers 
before  the  market,"  that  they  i^vill  be  confined  to  a  portion 
only  of  those  which  are  patei^ted,  and  which  some  one  is 
interested  in  introducing.  /^W  the  ingenuity  which  has 
been  exercised  on  expired  batents,  or  by  discouraged, 
impoverished  or  indifferent  injventors  will  be  ignored,  and 
this  important  question  willj  to  a  very  great  extent,  be 
left  for  solution  with  those |  who  have  axes  to  ^ind. 
Would  any  competent  engkleier  or  experienced  mechanic 
undertake  to  solve  any^ther  analagous  mechanical  prob- 
lem in  such  a  way?  If  there  was  a  bridge  to  build,  in  a 
position,  or  under  conditions  irhich  entailed  unusual  difh- 
..cu]ties,_or  a  machine  had  to  |be  constructed  for  a  special 
purpose,  would  any  able  person,  who  has  had  experience 
in  doing  that  kind  of  work,  <:onfine  himself  to  patented 
plans  submitted  by  their  invientors?  If  he  acted  judic- 
iously and  prudently  he  would  adopt  whatever  was  most 
certain  to  accomplish  his  end^,  whether  tt  was  old  or  new, 
giving  a  preference  always  to  jhar  which  has  been  success- 
fully used. 

The  whole  tiuestton  is-easentially  a  ract^anical  one,  and, 
therefore,  it  would  seem  as  t  lough  mechanics  would  be 
much  more  likely \o  solve  it  than  any  other  persons.  If 
the  railroad  commissioners  h{Ld  questions  of  law  or  medi- 
cine to  cpnsider,  the^  would  i  ot:  be  likely  to  •ubmit  them 


to  clergymen  or  shcemakers.  When  railroad  comptfntes 
become  involved  in  disputes  concerning  their  right  to 
property  or  money,  they  are  always  ready  to  employ  legal 
talent,  and  willing  to  pay  for  it  in  proportion  to  the 
amounts  involved.  When  a  lawyer  is  so  employed  his 
first  step  is  to  study  all  the  facts  and  circumstances  in- 
volved in  the  case,  in  the  most  thorough  and  minute  way. 
No  time  or  care  is  spared  in  searching  for  information 
concerning  it.  so  that  when  the  time  for  the  trial  arrives 
he  will  be  able  to  give  the  judge  and  Uie  jury  all  the  in- 
formation concerning  it  that  is  accessible.  A  similar 
course  ought  to  be  followed  when  a  mschanica  question 
of  importance  requires  consideration;  that  is.  some 
competent  person  should  investigate  the  mechanical  laws 
and  facts  concerned,  as  the  lawyer  studies  the  law  and 
evidence  in  legal  cases.  Unfortunately,  that  is  not  always 
considered  essential  when  some  improved  mechanism  is 
needed.  In  such  cases  the  value  of  mechanical  knowledge 
skill  and  experience  is  apt  to  be  ignored,  and  frequently  on 
such  occasions  an  effort  is  made  to  evolve  improvement 
by  counting  noses,  uhich  often  belong  to  a  class  which 
has  very  little  keenness  of  scent  in  mechanical  research. 

It  does  not  seem  at  all  probable  that  a  satisfactory 
automatic  coupler  will  be  evolved  excepting  through  th'e 
efforts  of  some  one  competent  person,  who  is  ingenious 
and  is  a  master  of  mechanical  design,  and  who  has 
withal  that  clear  judgment  that  can  discern  those  appli- 
ances which  will  be  effective  from  those  which  will  not  be. 

The  effort  to  have,  mechanical  inventions  or  designs 
made  through  the  instrumentality  of  a  committee  or  a 
commission  has  thus  far  not  been  very  successful,  and 
does  not  appear  likely  to  be  any  more  so  in  the  case  of 
automatic  couplers. 


POVERTY  TO  BE  ABOLISHED. 


A  T  a  large  public  meeting  of  Knights  of  Labor  held  in 
"*^  Union  Square,  on  Saturday  night,  July  3151,  one  of 
the  principal  speakei]^  announced  that  the  object  of  the 
Knights  was  to  abolish  poverty !  This  is  certainly  a  very 
desirable  end  to  be  attained,  but  how  do  they  propose  to 
do  it  ?  To  prohibit  worthy  people  from  eamii^aaiionest 
living  does  not  seem  to  those  not  initiated  into  the  mys- 
teries of  Knighthood,  a  very  logical  way  of  accomplishing 
the  end  proposed.  .  ,        '• 


EDITORIAL  NOTES. 


The  Burlington  brake  te8U»  it  was  ezpeeted,  would  be 
concluded  on  Saturday,,  JvXy  ^/ath.  -Thus  far  it  appears  to 
have  beefi  conclusively  shown  that,  with  trains  of  50  cmtk 
the  buffer  brakes,  that  is.  brakes  which  are  op^incd  bf 
the  comi^ressi^a  of  the  draw-bars  or  bafiersi  ^wm  aoi 

work«4  M(i«{9CVM%.  on  9fxwv%  of  tbe  llQldi^'«iid  f<^ 
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peated  shocks  produced  in  the  rear  cars  of  the  train.  It 
remains  with  the  inventors  an  i  owners  of  those  brakes  to 
show  whether  this  difficulty  can  be  remedied. 

With  the  meager  and  somewhat  confused  data  thus  far 
received,  it  is  impossible  to  draw  any  deductions  without 
danger  of  doing  injustice  to  some  of  the  contestants. 
The  following  table  gives  th^  speed,  and  the  distance  in 
which  trains  of  50  enlpty  cars  were  stopped  by  the  West- 
inghouse  and  the  Eames  brakes  : 


BAMBS 

BRAKE. 

WESTINGHOUSE    BRAKE. 

Speed,  miles  per 
'  DOur,   at   time 

'  Speed,  miles  per 

Feet  run  after  ap  - 

hour,  at   time 

Feet  run  after  ap- 

brakes  were 

plying  brakes. 

brakes  were 

plyinf^  brakes. 

applied. 

applied. 

ao 

4«4 

3S4 

■       '     M 

» 

»3 

43« 

■     '    9M  ' 

'3 

494 

»•« 

497 

'3 

4*7 

*2 

1.44a 

***., 

9sa 

■■■<    • 

•.055 

4o}< 

937 

3« 

1,016 

43 

1,104 

40 

«.199 

43 

i,ti6 

*  A  car  was  disabled  in  this  test,  preventing  accurate  time  being  taken 
iftr  the  stop. 

These  were  emergency  stops,  that  is,  the  train  was  stop- 
ped in  the  shortest  distance  possible,  and,  it  is  said,  caused 
a  gjeat  shaking  up  in  the  caboose  car. 

The  report  of  the  committee  in  charge  of  these  tests 
will  be  looked  for  with  much  interest. 

»     » 

The  time-table  of  the  Western  Division  of/ the  Cana- 
dian Pacific  Railway  appears  in  the  Augustknumber  of 
the  "  Travelers'  Official  Railway  Guide,"  with  tke  hours 
shown  according  to  the  "twenty-four  o'clock  "  use.  ^The 
employ6s  time-table  for  the  same  road,  which  took  effect 
on  June  27th,  is  the  first  of  the  character  that  has  ever 
been  printed  for  actual  use  by  railway  employ6s. 


ReJKfrt  of  the  Fourth  Annual  Meeting  of  the  American 
Streit'Raihojiy  Association. 

This  is  a  very  neatly  printed  volume  of  over  200  pages, 
which  needs  only  an  index  to  make  it  very  complete.  It 
contains  a  por|^it  of  the,  president  of  the  association, 
Mr.  Calvin  i^^pichards,  who  is  also  president  of  the 
Metropolitan  Railroad  Company,  of  Boston.  Besides  a 
report  of  the  regular  routine  business,  such  as  the  roll- 
call,  secretary's  and  treasurer's  reports,  etc.,  the  volume 
contains  reports  of  committees  on  "  Diseases  Common 
to  Car  Horses  and  their  Treatment,"  on  the  "  Pro- 
gress of  Electricity  as  a  Motive  Power,"  on  "  Repairs  of 
Track,"  on  the  "  Prc^ess  of  the  Cabfe  Systems  of  Motive 
Power,"  on  "  Rules  Governing  Conductors  and  Drivers," 
on  "  Taxation  and  License."  and  a  letter  from  the  chair- 
man of  the  committee  on  "  Ventilation,  Lighting  and  Care 
of  Cars."  Besides  this  there  is  a  verbatim  report  of  the 
diacussion  of  these  reports,  and  a  paper  read  before  the 
National  Electric  Medical  Association  by  A.  B.  Whitney, 
M.  D.,-  on  **  Salting^  of  Strcsets  after  Snow-Storms," 
.  The  volume  is  well  printed  on  good  paper,  but  the  ab- 
sence of  an  index  is  inexcusable.  Making  an  index  is  very 
tbresome  and  uninteresting  work,  but,  neverthdess,  in 
tb^  bu«Qr  d^ysj  na  ^ook  shonhi  be^pabHsli?4^(b9Qt  gn^ 


£!lFFn'P.aiIiDags. 


American  Street-Rail  way  Association. 

/>r/«i<//N/.— Julius   S.   Walsh.  President   Citizens'    Ritilwajr  Company, 
St.  Louis,  Mo. 

Firtt  Vict-Prttidtnt .—^\\\\zm  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

S€C0nd  Vici-Prtsidtnt.—Q.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  III. 

Third    yicf-PretidttU. —S»muc\    Little.    Trtasurer    Highland    Street- 
Railway  Company,  Boston,  Mass. 

StCTttary  and  Treatwtr.—'W\\\\i,m.  J.  Richardson,  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn,  N.  V. 
Office  of  the  Association,  cor.  Atlantic -and  Third  Avenues.  Brooklyn.  N.V. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wednesday,  October  aoth,  1886. 


THE  CABLE 


SYSTEM  FOR 
.'   ROADS. 


STREET-RAIL- 


J. 


npME  cable  system,  instead  of  being  a  recent  invention, 
as  is  often  supposed,  really  antedates  the  locomo- 
tive and  is  older  apparently  than  the  earliest  railroads. 
"Woods  Treatise  on  Railroads"  (third  edition,  1838). 
contains  the  following  historical  account  of  the  use  of  the 

cable  system :  „  1 

"The  first  introduction  of  inclined  planes,  wherever  the  gravity  of  a 
heavy  body  downwards  was  employed  to  a.ssist,  or  effect,  the  moving  of  a 
less  heavy  body  up  a  plane,  inclined  to  the  horizon,  appears  to  have  been 
upon  canals,  where  the  v«reight  of  the  loaded  boats,  lowered  down,  was  , 
made  to  draw  the  empty  boats  up  a  sloping  plane,  from  one  level  to  an- 
Other.  •  ,' 

"  In  the  year  1788,  Mr.  Reynolds  completed,  at  the  Ketley  Iron  Works, 
an  inclined  plane,  formed  of  a  double  iron  railroad,  by  which  a  loaded 
boat,  in  passing  down  a  frame,  constructed  for  the  purpose,  dreW  up  the 
boats  which  were  empty.  Since  that  time,  many  inclined  planes  have 
been  made  upon  railroads,  for  the  purpose  of  drawing  up  the  empty  car- 
riages, by  the  gravitating  power  of  the  loaded  carriages  down  the  plane." 

In  another  place  the  author  says : 

"  The  practice  of  dragging  boats  upon  canals  from  one  level  to  another, 
to  save  lockage  water,  by  means  of  sloping  planes,  has  long  t>een  In 
use ;  but  the  introduction  of  steam  engines  to  drag  carriages  up  ascend- 
ing planes  upon  railroads  is  comparatively  recent.  Mr.  S.  Cooks,  in  1808, 
erected  an  engine  upon  Birtley  Fell,  in  the  county  of  Durham,  to  draw^the 
loaded  carriages  of  the  Urpetts  Colliery,  across  the  Durham  and  Newcastle 
turnpike  road,  up  a  steep  ascent ;  and  since  that  time  they  have  been  much 
used  upon  the  railroads  in  the  neighborhood  of  Newcastle." 

The  same  author  gives  a  description  and  illustration  of 
the  plan  of  an  endless  rope  adopted  by  Mr.  Stephenson 
on  the  Liverpool  and  Manchester  Railway,  which  termi- 
nated at  the  Liverpool  end,  at  a  high  level,  and  h  was 
therefore  necessary  to  apply  a  fixed  engine  to  drag  the 
goods  up  from  the  low  level  or  station,  near  the  docks,  to 
the  higher  level.    ;  .1 

11^1829,  Messrs.  Walker  and  Rastrick  were?  requested 
by#thr<lirectors  o{  the  Liverpool  &  Manchester  Railway, 
to  undertake  "  a  journey  to  Darlington  and  the  neighbor- 
hood of  Newcastle;  to  inspect  the  different  railways  in 
those  districts,  and  to  asceruin,  by  a  thorough  investiga- 
tion into  the  power  of  the  engines,  the  cost  of  \  working 
^  ^h^m,  and  thcic  ^fXyaX  pcrfonP''  ncc8»  the  comparative 
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merits  of  the  two  descriptions  of  moving  power."  These 
gentlemen  made  a  report  in  which  they  estimated  that  it 
would  cost  0.2134  of  a  penny  per.  ton  per  mile,  to  convey 
4.000  tons  of  "  goods  and  merchandise  "  30  miles  per  day. 
for  312  days,  by  means  of  stationary  engines  and  ropes, 
and  0.2787  of  a  penny  per  ton  per  mile  with  locomotive 
engines.  They,  therefore,  favored  the  adoption  of  the 
rope  system  of  traction.         ^  .    r^ 

The  publication  of  this  report,  led  Messrs.  ROBKRT  Ste- 
phenson and  Joseph  Locke  to  make  an  examination  of 
the  correctness  of  the  calculation  and  conclusions,  and  they 
reported  that  the  cost  of  transportation  with  locomotive 
engines  would  W  0.164  of  *  penny  per  mile.  Mr.  Wood 
remarks  that  the  fundamental  difference  arises  from  the 
increase  of  po^r^r  effected  ,in  the  construction  of  the 
locomotive  engines  sincg  the  estimates  of  Messrs.  Walker 
and  Rastrick  were  formed,  so  that  even  in  those  early 
days,  the  influence  of  an  increase  of  train  load  on  the  cost 
of  transp>ortation  was  made  apparent. 

The  cable  system  has  been  extensively  used  on  steep 
inclines  ever  since  the  early  days  of  the  Liverpxjol  &  Man- 
chester Railway.  It  is  only  recently  that  cable  traction 
has  been  employed  on  lines  which  are  level,  or  which 
have  comparatively  light  grades.  Many  residents  of  New 
York  remember  the  experiments  of  Mr.  Harvey  w4fh  the 
cable  system  on  the  old  Greenwich  Street  Elevated  Rail- 
road. These  were  not  successful,  and  the  cable  was  dis- 
placed by  light  locomotives. 

In  1856,  Mr.  J  AMES  Gardineri.  of  Philadelphia,  patented 

the  combination  of  an  underg^round  tube  containing  a 

moving  cable  ^and  wheels  for  i^  support,  the  tube  com- 

I 
municating  by  means  of  a  slot  ^ith  the  surface.     In  1873, 

Mr.  Hallidie  built  the  Clay  Street  Hill  Railroad  in  San 

Francisco.     It  was  on  this  line  that  the  details  of  the 


of  the  ropes.    The  "  mean  avei 


and  car  mechanisip  were 
traffic.     Since  then,  and 


Gardiner  tube,  and  the  grip 
successfully  applied  to  street 
especially  within  the  past  five  years,  the  system  has  been 
adopted  and  introduced  in  many  widely  separated  locali- 
ties, and  seems  destined  to  sipersede  horse  power  on 
many  lines  with  sufficient  traffic  to  justify  the  first  outlay 
for  the  fixed  plant. 

The  difficulty  now  seems  to  be  the  same  that  was  en- 
countered when  Wood  wrote  h  s  treatise,  that  is,  the  wear 


l^e  cost  o(  ropes  "  was  in 


one  case  then  found  to  be  .05  oiA  penny  per  ton  of  goods 
per  mile.    In  another  it  was  estimated  at  .08  of  a  penny. 

In  the  discussion  which  followed  the  reading  of  are- 
port  on  this  subject,  at  the  last  annual  meeting  of  the 
American  Street<^ailway  Association,  one  of  the  speakers 
said  that  the  first  Table  put  in  the  Valencia  street  line  of 
the  Market  Street  Cable  Railway,  San  Francisco,  lasted 


25  months.    It  was  i  X  inch 


diameter.  ,  Cars  ran  eve^ 


tbrcc  minutes,    Jhc  life  of  tfe^  $wttcr  street  ca^)e/tbe 


same  speaker  said,  was  f8  months,  and  the  Clay  street 
cable,  two  years :  but  the  cart  and  traffic  on  the  latter 
line  are  both  light.  He  expressed  the  opinion  that  a 
street  cable  properly  made  and  spliced  will  last  twelve 
months. 

Doubtless,  much  will  be  done  in  the  future  to  lengthen 
the  life  of  cables,  and  to  improve  the  system  in  other 
directions.  With  the  competing  claims  of  steam  and  gas 
engines,  electricity,  compressed  air  and  other  motors,  it 
would  at  present  be  rash,  though,  to  predict  what  the 

future  locomotive  power  on  street-railroads  will  be. 

■-^..  ■:■:,-    . r-4^-. 

The  backers  of  the  Arcade  Railway  are^again  making 
themselves  heard.  There  is  a  vast  quantity  of  prelim- 
inary work  to  be  done  before  the  actual  operations  are 
got  under  way.  In  the  present  days  of  legislatorial  inter- 
est in  all  public  enterprises  it  is  no  small  job  to  satisfy 
each  incorruptible  guardian  of  the  people's  welfare  that 
all  is  as  it  should  be.  Occasionally,  moreover,  there  is 
more  or  less  expense  attending  that  interesting  operation. 
The  cause  is  good,  however,  and.  therefore,  may  results 
be  better.  >  •    >      - 


.*. 


I 


There  is  a  popular  hallucination  on  the  part  of  horse 
owners  that  the  useful  animals  who  act  as  motive  power 
on  our  various  local  car-lines  are  hideously  ill-treated  and 
overworked.  A  greatef  error  was  never  popular.  If  the 
owners  of  working  horse-flesh  generally  used  but  half  the 
care  and  consideration  shown  to  car-horses,  the  equine 
tables  of  mortality  would  warrant  a  much  lower  insurance 
rate  upon  their  valuable  lives.  :: 

The  present  condition  of  horse-car  interests  seems  to 
represent  rather  the  calm  after  the  storm.  It  is,  at  least, 
to  be  sincerely  trusted  *that  it  does  not  poesage  the  well- 
known  quiet  of  the  ancient  saw,  for  surely  there  has  been 
storm  enough  ;  and,while  there  is  no  hoary  adage  to  justify 
peace  after  war,  experience  has  shown  that  it  generally 
follows,  and  may  experience,  in  this  case  at  least,  be  right 


*     * 


\ 


At  every  slight  accident  on  the  elevated  railroads, 
whether  from  fc^  or  what-not.  there  is  more  or  less  outcry 
of  "bad  management."  The  only  wonder  is,  the  almost 
miraculous  freedom  from  disaster  from  the  first.  Whcs- 
one  reflects  upon  the  care  required  to  safely  handle  the 
enormous  number  of  trains  passing  over  Uie  r^ads  each 
day,  he  1^  lost  in  respectful  afnazement,  and  onlir  marvels 
that  the  structures  have  not  been  knocked  down  long  since. 


Another  Electric  Car  Motor. 


■■.♦*^ 


Thb  PkHadelphift  Record  describes  a  iriiil  of  anodiier 
new  electric  motor,  of  which  it  says :  **  Tbk  elect  ic-^ma^ 
car  of  the  Union  Electric  ComjfMUn^r  was  f^^^  » 

cej?(i^  f^  M^iH^o^  the  w^^^'Ml.^ 
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Avenue  Line  above  the  depot  of  the  company  at  Dauphin 
street.  The  demonstration  was  made  in  the  presence  of 
a  large  nuqiber  of  scientists  and  oihcr  distinguished 
gcntlcmcif.  who  pronounced  it  a  thorough  success.  The 
electrician  of  ihc  road.  William  M.  Schlcssingcrr.  and  his 
assistant.  Henry  Clay.  Jr..  have  been  working  hard  to 
perfect  the  machinery  since  the  car  was  first  placed  on 
the  road  last  fall,  and  it  has  now  reached  their  expecta- 
tions. The  car  last  evening  made  several  trips.  On 
each  occasion  it  was  loaded  with  passengers,  and  the 
motor  worked  without  a  flaw.  Loaded  with  passengers, 
it  was  moved  along  at  the  rate  of  nearly  eight  miles  an 
hour,  and  without  any  i>crccptihle  jerks. |  It  was  <itop{)e(l 
and  reversed  at  the  will  of  the  engineer.  * 

"The  electric  power  is  generated  bylan  eighi-horsc 
power  dynamo  in  the  depot,  and  is  supplied  to  the  motor 
under  the  car  through  copper  conductors  placed  in  a 
slot  in  the  middle  of  the  track.  A 'traveler '  is  arrang- 
ed in  this  opening,  through  which  the  current  is  conveyed 
lo  the  motor  from  the  rail.  The  car  can  be  moved  either 
forward  or  backward,  and,  by  the  same  lever  which  gov- 
erns the  motion,  it  can  be  stopped  without  the  use  of  a 
brake.  A  safety-brake  is,  however,  provided,  by  which 
it  can  be  stopped  in  its  own  length.  The  vehicle  is  lighted 
by  six  electric  lamps.  The  cost  of  operation  is  less  then 
one-half  of  that  of  horse  power." 

Is  it  not  a  little  early  to  make  so  p<.)sitive  a  declaration 
of  the  economy  of  this  motor  ? 


Broadway  Railroad  Earnings. 


The  showing  of  the  Broadway  and  Seventh  Avenue 
Railroad  Company,  of  New  York,  in  their  report  for  the 
quarter  ending  June  30,  is  peculiar.  It  shows  an  enormous 
increase  in  its  earnings  of  $167,551.76.  and  a  decrease  in 
its  net  profits  of  $32,040,13.  The  operating  expenses  of 
1885  were  $152,277.60;  for  the  same  quarter  it  was  $282.- 
719.47  this  year.  Was  this  increase  of  $130,441.87  to  help 
Jake  Sharp  in  his  defence,  ur  was  it  legitimate?  is  a  per- 
tinent question.  For  the  quarters  ending  June  30,  1885 
and  1886.  the  report  shows  :— 

..          1885.  i8S6. 

Grow  earnings  from  operation $359,520  50  $437,073  36 

Operating  expenses,  excluding  all  taxes 153,37760  383,71947 

Renuls 54,68700 

Grou  income  from  all  sources 108.01790  147.15379 

Net  income  from  all  sources 75.905  9'  43.865"79 

The  balance-sheet  shows  the  cost  of  the  road  to  be 
$4,489,242.01;  capital  stock.  $2,100,000;  funded  debt. 
$2,200,000;  loans  and  bills  payable.  $122,638.39;  profit 
and  loss  surplus,  $82,300.49. 

.-■■■  ■'"       .      ♦ 

Rasping  and  Greasing  Horses'  j[ioofs. 

The  horse  is  one  of  the  most  superbly  perfect  of  nature's 
works,  viewed  physically  ;  and  he  occupies  besides  an  ex- 
alted position  among  animals  as  to  his  intelligent  moral 
qualities.  It  is,  therefore,  most  painful  to  see  how,  under 
the  handling  of  intelligent  {?)  man,  he  is  maltreated  and 
even  abused.  He  submits  his  neck  to  the  yoke  uncom- 
plainingly ;  he  accepts  the  iron-plating  of  his  feet,  and  he 
gllows  the  galling  check  upon  the  movements  of  his  head, 
luid  yet  gives  man  his  best  service  even  to  the  death. 
The  ignorant  smith  has  his  views  as  to  what  should  be 
ik^  shape  of  hi9  fcet;  §9  b«  Qm\9  »nci  rasps,  m^  fQrms 


them  to  suit  himself.  He  has  an  idea  that  the  hoof  is 
made  on  purpose  for  him  to  rasp  and  shoe,  and  exercise 
all  thr  tools  of  his  trade  upon.  So  he  makes  a  shoe  and 
tils  the  hoof  to  it;  he  removes  the  natural  polished  ex- 
terior, vvhith  by  its  tough  elasticity  defends  the  tender 
parts  from  injury,  is  nearly  impervious  to  water,  and  per- 
mits a  little  evaporation  of  internal  moisture,  by  which  it 
is  kept  normally  pliable  and  vitalized  to  the  very  surface. 
He  rounds  and  smooths  off  the  new  surface  ;  leaves  It  in 
a  <:ondition  to  allow  the  moisture  of  the  hoof  to  pass  off 
rapidly,  and  the  hoof  to  dry  and  crack  :  and  thus  he  rer- 
oinnicnds  the  application  of  tar  and  grease  and  lamp- 
black, as  if  he  were  trying  to  render  an  old  boot  pliable 
and  presentable.  The  greasing  may  be  well  enough  — 
better  than  nothing— after  the  mischief  is  done.  But 
why  do  .sensible  hor.sc  owners  allow  the  evil  which  their 
peremptory  orders,  if  not  their  mere  remonstrances,  would 
prevent  ?  — A.r. 

'-  ^^       __      ,  •■    .  t  :'     .' 

Proposed  Consolidated  Cable  Roads  in  St.  Louis. 


It  is  reported  that  a  movement  to  unite  all  of  the  street- 
railway  companies  of  St.  Louis  under  one  manage- 
ment, with  a  trust  board  at  the  head  of  affairs,  is  on  foot. 
The  plan  is  said  to  have  been  suggested  as  one  of  mutual 
protection  against  excessive  competition  and  a  resulting 
cut  in  fares,  the  directors  of  some  of  the  older  ones 
believing  that  a  remunerative  business  can  be  carried  on 
by  reducing  the  fare  from  five  to  three  cents.  A  com- 
mittee has  been  appointed  to  ascertain  if  the  scheme  is 
practicable,  and  they  have  agreed  to  report,  it  is  believed, 
favorably.  ■•         ■'_:-■■■•";:■•■;.■.•■     .■.' '    ■•  *   ,  -I:". 

Mr.  S.  II.  Terry  of  Chicago,  the  inventor  of  a  new  grip 
and  cable  system,  was  before  the  committ^  last  ntgtit  at 
the  latter's  invitation,  and  explained  to  them  the  merits 
of  the  system,  which  makes  possible  a  cal)le  line  twenty 
miles  long,  of  four  systems  operated  by  one  plant.  If 
satisfactory  arrangements  can  be  made  by  the  committee 
for  the  purchase  of  the  patent,  and  if  the  profKssed  con- 
solidation can  be  brought  about,  horse  power  will  be  done 
away  with,  and  every  street-car  in  the  city  will  be  moved 
by  the  cable. 


STREET-RAILWAY   NEWS. 


ALABAMA. 

At  Birmingham  the  Western  Valley  Street-Rail  way 
Com[>any  has  been  incorporated.  The  capital  stock  is 
$50,000. 

COLORADO.  I 

The  Denver  City  Railway  Company  will  build  new  lines 

from  Seventeenth  to  Humboldt  street,  the  lines  will  be 

double-tracked.    The  company  are  enlarging  their  stabje 

accommodation. 

DAKOTA. 

At  $^ioux  Falls  a  street-railway  is  projected,  and  is  ex- 
pected that  some  steps  will  soon  be  taken  to  have  the 

road  built.  1 

FLORIDA.  ' 

At  Sanford  a  movement  is  on  foot  to  establish  a  street^ 
railway.  I 

At  Gainesville  a  company  is  ^in^  worked  up  to  bui)(| 


ft  9tr«^t-mUwjty, 


:fV 


'  >*  ^-  ^  i  -  -  ■*•  -r?^ 


AMBfttCAK    ttAlLtt6At>    JOVMtM^ 
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.';_-■:•,.■:.     ILLINOIS.- •^. 

The  Hyde  Park  Board  of  Trustees  have  passed  an  ordi- 
nance granting  the  right-of-way  to  the  Cook  County 
Rapid  Transit  Company.  The  line  will  run  from  41st 
street .  to  the  right-of-way  of  the  Chicago  and  Western 
Indiana  Railroad,  and  along  that  road  to  the  Indiana 
State  line. 

An  elevated  railroad  for  Chicago  is  being  talked  of  and 
seems  in  a  fair  way  to  be  constructed.  J.  D.  Jennings,  of 
the  South  Side,  and  Mr.  Huidekooper.  of  Philadelphia, 
are  among  the  interested  parties    -  '• 

The  Haines  Car-Starter  Company  has  been  incorporated 
at  Chicago  with  a  capital  stock  of  $200,000. 

The  Chicago  Suburban  Transit  Company  has  been  in- 
corporated by  John  Tomlinson  and  oihers.  Capital, 
$5,000,000. 

The  West  Division  Street-Railway,  of  Chicago,  has  its 
cars  now  running  over  the  new  viaduct  at  Halstead  street, 
and  will  extend  its  service  to  Leavitt  street.  The  new 
line  will  run  down  Leavitt  street  until  the  completion  of 
the  Eighteenth  street  line. 

The  ordinance  granting  the  I^  Salle  street  tunnel  to 
the  North  Side  City  Railway,  of  Chicago,  has  been  passed. 
The  mayor  vetoed  the  original  ordinance,  but  signed  one, 
which  has  been  accepted,  giving  more  benefits  to  the  city. 
The  railway  company  is  to  erect  two  bridges,  keep  the 
tunnel  in  repair,  and  pay  a  yearly  rental  for  the  latter. 

At  Chicago  the  Cross-Town  Passenger  Railway  Com- 
pany has  been  organized  with  a  capital  of  $1,000,000.  The 
line  will  cross  the  river  at  Taylor  street,  where  the  city  is 
exp>ected  to  pay  half  the  cost  of  the  bridge  and  approaches 
and  run  along  Dearborn  to  Twenty-second  and  State 
streets.  The  road  will  be  about  H  miles  long.  Over 
$35,000  of  stock  has  been  subscribed  for.     ; 

KANSAS. 

The  street-railway  company  at  Winfield  has  placed 
orders  in  St.  Louis  for  the  rails  and  cars  for  the  new  road. 
About  two  and  a  half  miles  of  track  will  be  built  this 
season.  / 

MASSACHUSETTS.        V  ^/v 

No  in  junction  has  yet  been  issued  against  the  North 
Adams  Street- Railway  Company,  though  there  has  been 
considerable  talk  of  such  a  proceeding.  There  is  a  more 
favorable  feeling  now  being  evinced  towards  the  line  and 
there  is  a  dispositi«  n  to  wait  and  see  if  any  actual  harm  is 
done  before  hampering  the  project. 

The  Winthrop  Electric  Street-Railway  Company  has 
been  incorporated  to  build  a  line  from  Winthrop  Junction 
to  Point  Shirley.  Erastus  H.  Doolittle.  Walter  Lawton 
and  others  are  the  incorporators.  » 

At  Lawrence  a  company  has  b^n  incorporated  to  build 
electric  engmes  for  street-railwj^ys.  Capital  stock,  $1.- 
ooosxio.       :        ■'■-■■••>".  '"'\-  -■■~^- '-.■"',-  -:  ■^■-' '  ■  .^"■;.  ;  "•>■'■:;•■ 

The  New  Bedford  &  Fair  Haven  Horse  Railway  Com- 
pany recently  made  an  application  to  Justice  Barrett,  in 
the  Supreme  Court,  for  a  tjemporary  injuction  to  restrain 
the  Acushnet  Rail^yfron|  using  the  plaintiff  company's 
track  in  New  Bedford,  puijsuant  to  an  order  granted  by 
the  mayor ;  which  order  the  company  claimed  to  be  in- 
valid.   The  injunction  was  refused.  ^ 

The  $20,000  stock  of  tlie  West  Springfield  Horse  Rail- 
way has  been  ukea  up.     The  cars  are  expected  to  be 


running  in  three  months.  The  lin^  trill  run  from  the 
intersection  of  Main  and  East  Bridge  streets  to  the  Boston 
&  Albany  depot.  A  foot-bridge  is  to  be  thrown  across 
the  Agawan  nver  to  attract  Agawan^  traffic 

The  Fitchburg  Street-Railway  has  been  opened.  The 
first.trip  was  made  by  the  city  officials  and  the  directors. 

MINNESOTA.         :-•,;..:;■ 

On  the  Minneapolis,  Lyndale&  Mlnnetonka  Railroad  an 
electric  motor,  on  the  Van  Depoele  system,  hauls  the  cars 
from  the  city  terminus  to  the  city  line,  whence  they  are 
hauled  by  dummies  as  usual,  steam  dummies  having  re- 
cently been  prohibited  from  bemg  run  on  the  streets. 
The  cars  are  similar  to  those  on  the  New  York  elevated 
railways.  Five  or  six  heavily  loaded  open  cars  are  hauled 
with  ease,  and  the  working  by  electricity  proves  a  success. 

..;:•..••;  :,:^    MISSOURI.:.   '_,:;./■.;.    -1  ■,.•,  ..;. 

The  Kansas  City  Electric  Railway  Company  has  been 
incorporated  by  W.  W.  Kendall  and  others.  Capital, 
$10,000. 

The  Corrigan  Street-Railway.  of  Kansas  City,  has  been 
sold  to  Col.  C.  F.  Moore,  representing  a  new  company. 
The  company  will  construct  cabje  lines  on  Fifth  and 
Twelfth  streets. 

NEW   YORK.  f 

The  Third  Avemie  Railway  Company,  New  York  City, 
will  convert  its  line  to  the  cable  system  as  soon  as  the 
necessary  arrangements  can  be  made.  From  experience 
with  the  Tenth  avenue  cable  line  the  change  is  expected  to 
effect  a  great  economy  in  operating  expenses. 

A  street  railway  will  soon  be'l>uilt  on  First  street,  Ful- 
ton. N.  Y..  to  connect' Midland  &  Delaware.  Lackawanna 
&  Western  depou.    It  will  be  double  trark. 

President  .Richardson  has  been  granted  permission  to 
build  a  cable  line  on  Park  avenue.  Brooklyn.  The  tubes 
will  be  laid  this  season  on  the  mile  and  a  half  section  from 
Washington  street  to  Broadway,  and  if  this  proves  a  suc- 
cess the  five  miles  will  be  completed  next  sprindf. 

A.  H.  Matheaius  ha^  obtained  a  franct^ise  for  a  cable 
road,  to  be  built  o^  his  system,  in  Brooklyn,  from  Wall 
Street  Ferry  to  the  City  Hall.     * 

■■•  '-^    "  •■■•    '"-  OHIO. 

The  Citizens'  Street-Railway  Company,  Springfield,  O., 
will  construct  a  line  on  East  High  street  to  East  Spring* 
field;  and  another  on  North  Plum  street  to  Femdiff 
Cemetery.    ."::';":  '-.:'■- ^  -;-;|''^^--.:^-v-;" 

1  he  Cincinnati  Elevated  Railway  Company  proposes  to 
build  a  line  and  has  applied  for  a  chatter.    The  incor- 
porators are:  Eugene  Zimmerman.  M.  E.  Inga^ls,  L.  Max-. 
well  and  others.  :;  ^    - 

*       "         SOUTH    CAROLINA.  . 

WorJc  Jias  been  commenced  on  the  Columbia*^ Street- 
Railway,  and  cars  will  be  running  by  the  middlie  of  Sep- 
tember.   .  :]i. 

•    TENNESSEE.  . 

The  Madison  Street-Railway,  of  Clarksville^  is  com-, 
pleted  ;  it  was  said  that  the  people  were  too  po^r  to  ride, 
aod  that  the  scheme  would  never  pay ;  as  it  pre^es.  ho#- 
ever,  the  cars  can  hardly  run  fast  enough  to  a[ocq|mmodste 
the  traffic,  the  line  was  commeoced  six  poQu^  4|go,  ap^ 
«xte(iisions  are  projected.  ^   * 


•  •»*  i 
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THE    ROGERS    LOCOMOTIVE    AND    MACHINE 

WORKS. 


(Continued  from  pa(;e  133.) 


Chapter  IV. 

HISTORY     OF    LOCOMOTIVE    BUILDING     AT     THE    ROGERS 
LOCOMOTIVE    AND     MACHINE    WORKS. 

Preparation  for  locomotive  building  in  Patcrson  had 
been  made  as  early  as  1833  by  Messrs.  Paul  &  Beggs,  in 
their  shop  near  that  of  Mr.  Rogers.  They  had  a  small 
engine  nearly  completed  when  their  building  took  fire  and 
was  consumed,  and  the  locomotive  destroyed. 

In  1835  some  buildings  were  begun  by  Messrs.  Rogers. 
Ketchum  &  Grosvenor,  with  a  view  to  the  manufacture  ol 
locomotives.  >  :  ,     •  v 

The  first  locomotive,  the  "  Sandusky."  Fig.  12,  which 
the  firm  built,  was  not  completed  until  1837.  It  was  in- 
tended for  the  New  Jersey  Railroad  &  Transportation 
Company.  The  engine  was  4  feet  10  inches  gauge,  the 
same  as  that  of  the  line  for  which  it  was  built.  It  had 
cylinders  1 1  inches  diameter  by  16  inches  stroke,  with  one 


Fig^.  12. 


pair  of  driving-wheels  of  4  feet  6  inches  diameter,  %^hich 
were  placed  in  front  of  the  fire-box.  The  engine  had  a 
truck  in  front  with  four  30-inch  wheels.  The  cylinders 
were  inside  the  frames  and  were  connected  to  a  crank- 
axle  of  the  form  shown  in  Fig.  1 3.  The  eccentrics  were 
outside  of  the  frame,  and  the  eccentric  rods  extended 
back  to  rocking  shafts  which  were  located  under  the  foot- 
board.' The  smoke-pipe  was  of  the  bonnet  kind,  and  had 
a  deflecting  cone  in  its  centre.  The  edges  of  the  cone 
were  curled  over  Jso  as  to  deflect  the  sparks  downward. 
and  thus  prevent  their  passing  through  the  wire  bonnet, 
as  well  as  preventing  the  bonnets  from  wearing  out  too 
fast. 

The  -driving'^wheels  of  -the  engine  were  made  of  cast- 
iron,  witli  hollow  spokes  and  rims,  which  at  the  time  was 
a  remarkable  novdty.  The  section  of  the  spokes  was  of 
an  oval  form,  and  the  rim  of  very  much  the  same  shapte  as 
that  which  is  in  common  use  at  the  present  time.  This 
kind  of  driving-wheel  has  since  come  into  almost  univer- 
sal use  in  this  country.      .':■;  ■ 

Another  important  improvement  adopted  by  Mr.  Rogers 
.inJthe  construction  of  this  engine,  was  the  counterbalanc- 
ing the  weight  of  the  crank,  connecting  rods  and  piston. 
For  this  he  filed  a  specification  in  the  Patent  Office,  dated 
July  1 3th,  1837.  It  if  described  a*  follows  in  the  specifi- 
cation: 


"  Th«  nature  of  my  improTcro^nt  consists  in  providing  ihe  section  of  the 
wheel  opposite  to  the  crank  with  sufficient  weight  to  counterbalance  the 
crank  and  cnnnectinflf  rods,  makinff  the  renistance  of  the  engine  less  io 
startioK  and  in  running  :  also  preveniincr  the  irregularity  of  motion  caused 
by  (hat  wide  nf  the  wheels  when  the  cranks  are  placed  in  the  usual  mode  of 
fitting  them  up.  The  irrrgular  motion  which  arises  from  not  having  the 
cranks  and  connecting  nxls  balanced,  is  attended  with  much  injury  to  the 
engine,  and  to  the  mad.  and  with  much  loss  of  power." 

In  order  to  counterbalance  the  weight  of  the  parts  re- 
ferred to,  the  rim  of  the  wheel  opposite  the  crank  was 
cast  solid,  while  the  other  part  of  it  was  made  hollow. 
The  importance  of  counterbalancing  was  not  recognized 
as  being  necessary  until  several  year^^,  after  it  had  been 
introduced  by  Mr.  Rogers,  and  when  attention  was  drawn 
to  it,  many  doubted  the  necessity  of  balancing  anything 
more  than  the  cranks.  i 

The  trial  trip  of  the  "  Sandusky  "  was  made  from  Paler- 
son  to  Jersey  City  and  New  Brunswick,  and  back,  on  the 
6th  of  October.  1837.  Mr.  Timothy  Smith  acting  as  engi- 
neer. The  performance  of  the  engine  was  entirely  satis- 
factory :  the  gauge  of  the  road  was  4  feet   10  inches,  the 


same  as  that  of  the  New  Jersey  Railroad  &  Transportation 
Company,  for  which  road  the  engine  was  intended.  It 
was,  however,  bought  for  the  Mad  River  &  Lake  Erie 
Railroad  by  its  President.  Mr.  J.  H.  James,  of  Urbana. 
Ohio,  and.  on  the  14th.  it  was  shipped  via  canal  anTflake, 
in  charge  of  Mr.  Thomas  Hogg,  in  the  schooner  Sandusky. 
Mr.  Hogg  had  worked  upon  it  from  the  commencement. 
It  arrived  at  Sandusky,  November  17th,  1837,  at  which 
time  not  a  foot  of  track  had  been  laid.  The  road  was 
built  to  suit  the  gauge  of  the  engine,  and  the  Legislature 
of  Ohio  passed  an  Act  requiring  all  roads  built  in  that 
State  to  be  of  4  feet  10  inches  gauge,  the  same  as  the 
engine  "  Sandusky." 

The  engine  was  used  in  the  construction  of  the  road 
until  the  nth  of  April,  1838,  when  regular  trips  for  the 
conveyance  of  passengers  commenced  between  Belleview 
and  Sandusky,  a  distance  of  16  miles.  ( 

The  engineer  was  Thomas  Hogg,  who  ran  the  engine 
for  three  years,  keeping  it  in  repair.  It  continued  in  ser- 
vice many  years,  until  engines  of  larger  size  were  required 
to  do  the  work. 

The  second  locomotive  built  by  Mr.  Rogers  was  called 
the  "  Arresseoh  J4o.  3."  It  was  completed  in  February. 
1838,  for  the  New  Jersey  Railroad  &  Transportation  CoiQ- 
pany.     It  was  similar  in  design  to  the  "  Sandusky!"  -'''' 

The  third  engine  was  named  the  "  Clinton,*^  and  was 
built^fQr  the  Lockport  &  Niagara  Falls  Railroad  Company, 
an^4ras  delivered  to  it  in  April,  1838.  It  differed  from 
the  first  engines  in  having  cylinders  which  were  10  inches 
in  diameter  and  18  inches  stroke,  and  the.  gauge  waa- 4 
feet  %%  inches.  Both  the  driving  and  the  truck  wheels 
of  this  engine  had  hollow  oval  spokes  and  hollow  rims 
with  wrought-iron  tires.  This  engine  was  run  by  Wm.  £. 
Cooper  untU  November,  1843,  when  It  wa[s  sold  to  th6 
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Toledo  &  Adrian  Railroad  for  ^,500.  the  original  cost. 
It  was  said  by  Mr.  Cooper  that  when  the  engine  was  sold 
it  was  considered  to  be  one  of  the  best  working  engines 
in  existence.      ;;:.■■."■■•  -..-v-v  .";'■..•.:■■;■■:■:;.•■  ••^■^c:  ;'.:;._;\  .■■■■:  \ 

An  engine  called  the  "  Experiment,"  was  the  next  or 
the  fourth  locomotive  turned. out.  It  was  made  for  the 
South  Carolina  Railroad,  and  was  delivered  in  June,  1838. 
This  engine  differed  from  those  previously  built  at  these 
works,  in  having  a  smaller  cylinder  and  longer  stroke 
than  usual. 

The  "  Sandusky  "  was  the  type  of  the  first  four  locomo- 
tives built  by  Messrs.  Rogers,  Ketchum  &  Grosvenor. 
In  many  respects  they  all  resembled  the  Stephenson  en- 
gines. They  had  inside  cylinders  and  a  crank-axle,  but 
differed  from  English  locomotives  chiefly  in  having  a 
truck  instead  of  a  pair  of  leading  wheels.  The  driving- 
axles  were  in  front  of  the  fire-boxes,  with  ihe  result  that 
the  overhang  of  the  latter  behind  the  axle  brought  an 
undue  proportion  of  the  weight- of  the  engine  on  these 
axles. 

To  remedy  the  evil  of  an  excessive  amount  of  weight 
on  the  driving-axle  the  latter  was  placed  behind  the  fire- 
box in  the  fifth  engine,  called  the  "  Batavia,"  Fig.  14, 
built  at  these  works.    When  this  Was  done,  however,  there 
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was  too  little  load  on  the  drivilng-wheels,  and  an  arrange- 
ment was  provided  for  transferring  part  of  the  weight  of 
the  tender  to  them.  The  "  Hatavia  "  was  built  for  the 
Tonawanda  Railroad,  and  war  completed  in  1838.  The 
shape  of  the  furnace,  in  plan,  was  semi-circular  at  the  rear 
part,  and  it  had  a  hemispherical  top  surmounted  w^th  a 
dome.     This  form  of  fire-box  was  used  as  late  as  18^7. 

In  his  early  engines,  besides  using  inside  cylinders,  Mr. 
Rogers  also  followed  the  plan  which  is  still  used  in  Eng- 
land, viz.:  putting  the  cranks  f  sr  parallel  or  coupling  rods 
opposite  to  the  main  cranks  He  soon  found  that  this 
arrangement,  while  it  had  so  ne  advantages,  such  as  re- 
quiring less  counterbalance,  caused  the  journals  of  the 
driving-axles  to  wear  oval ;  he  therefore  adopted  the  plan 
of  putting  the  cranks  for  bot  1  main  and  outside  rods,  on 
the  same  side  of  the  center  of  the  axle.  • 

The"  state  ot  the  art  "  of  loc^nK>tive  building  in  this 
country  in  its  infancy  is  graphically  described  in  the  fol- 
lowing articles,  which  appeared  in  the  American  Rail- 
road Journal  and  Mechaific's  Magazine  of  E>ecero- 

ber  15th.  1839.    In  one  of  the;e  the  editor  said : 

"  A  few  day*  affo,  in  company  with  one  of  the  proprietora,  we  had  the 
pleasure  of  a  Tisit  to,  anmnapection  of  the  very  extensive  works  of  Messrs. 
Rogers,  Ketchum  A  Gro«)|pior,  at  Pat  »«oa.  New  Jersey,  for  the  coostruc- 
tioo  of  various  kinds  of  machinery.  ( »nr  attention  waa,  of  coarse,  princi- 
pally directed  to  the  shops  for  t^  coi  istructioo  of  locomotives,  the  main 
boilding  of  which  is  soo feet  kM^  ul  three storka  higt,  and awicber  of 
equal  length  y*>iitn«f>«««g  near  90  forge  1,  moat  of  ipdikh  were  in  operatioBf  i^ 
notwithtranding  the  ptcwure  oi  the  tk  >ea. 
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**  We  saw  a  number  of  engines  in  different  states  of 
though  the  general  forms  are  those  of  6-wlMeled 
general,  we  were  not  a  bttle  gndted  with  several  iMnor 
new  to  us  at  least,  which  have  been  introduced  by  Mr.  Rogera,  and  to 
which  we  shall  briefly  refer.  .■■:■<:-■■  ■\'^  '':   ;-'<--^].-  ■  ..l\)C>l-l 

"The  wire  gauze  of  the  smoke-pipe  li  pntteted  by  an  tavatsd  eene* 
placed  in  the  axis  of  tfie  pipe,  a  few  inches  below  the  wire  gausc.  The 
base  of  the  cone  is  curled  over  so  as  to  scatter  the  sparks  over  a  larys  por- 
tion of  the  surface  of  the  wire  cloth,  and  to  prevent  the  top  ct  the  spark- 
catcher  from  being  burnt  out  before  the  rest  of  the  wire  cloth  b  materially 
injured  ;  it  also  tends  to  throw  the  larger  qwrks  down  between  the  pipe 
and  the  casing,  and  will  do  something  towards  diminishing  this  standing 
reproach. 

"  The  truck-frames,  whether  of  wood  or  iron,  were  admirably  stiffened 
by  diagonal  braces,  and  where  the  crank-axle  is  used,  the  large  fraate  ia 
very  strongly  plated  in  the  manner  of  Stephenson's  engines,  the  neglect  oC 
which  till  very  lately  baa  been,  we  are  informed,  a  conatant  objection  to  tlm 
Philadelphia  engines  on  the  Long  Island  and  Troy  railroUa. 

"  The  wheels  are  of  cast-iron,  with  wrought-iron  tires :  the 
round,  and  they,  as  well  as  the  rims,  are  hollow,  except  where  the  crank- 
axle  is  used,  when  the  rims  are  cast  solid  on  one  side  so  as  to  covntcrbal- 
ance  the  cranks. 

"  Our  readers  will  probably  re'member  an  article  on  thia  snbject  in  the 
Journal,  Not.  7  and  8,  page  344,  of  the  present  vcriume,  on  *  Side  Motion 
or  Rocking,'  by  G.  Heaton,  where  its  success  on  the  Birmingham  Rjulraad 
has  been  complete. 

"  Mr.  Rogers  balanced  his  first  engine-wheels  two  and  a  half  jrcan  since, 
and  entered  a  specification,  not  with  the  intention  of  taking  out  a  patent, 
but  to  prevent  anyone  else  from  doing  so ;  and  thus  deprive  the  community 
of  the  benefit  which  Mr.  Rogers  was  desirous  of  conferring,  and  whidi  we 
understand  other  makers  are  now  availing  themselves  of.  The  advantages 
are  fully  explained  in  the  article  referred  to. 

"  When  the  crank-axle  is  used,  the  eccentric  rods  and  the  cranks  of  the 
rock-shafts  are  placed  on  the  ohtside,  wbete  they  are  enaily  got  at,  and 
where  they  are  not  crowded  into  the  smallest  possible  space,  as  with  the 
ordinary  arrangement.  For  thia,  also,  a  specifioition  was  entered  with  the 
same  object  as  in  the  preceding  case.  /^ 

"  But  we  were  most  pleased  with  the  arrangement  of  levers  to  which  the 
eccentric  rods  are  fastened,  and  thus  the  reversing  depends  00  no  con- 
tingency, for  the  rods  are  forced  in  and  out  of  gear ;  a  aingic  handle  only  is 
required  to  manage  the  engine  much  more  rapidly  and  efictcntly  than  by 
the  ordinary  mode.  The  boilers 'are  8  feet  long,  for  an  8-ton  engine,  and 
with  ISO  flues,  the  usual  length  of  the  former  being,  we  bdievc,  7  Iset,  and 
the  number  of  the  latter  about  80  or  90 ;  by  this  deviation  the  area  ol  beat- 
ing surface  is  increased,  and  ihi  heat  remains  longer  in  '■^*««»Tt  with  the 
flues,  while  the  addition  to  the  weight  is  very  trifling  compared  with  the 
advantagrs  derived  from  the  saving  of  fueL 

**  Mr.  Baldwin,  of  PhiUdelphia,  took  ont  a  patent  some  time  since  for  a 
very  ingenious  mode  of  saving  half  the  crank,  by  inserting  the  wrists  into 
one  of  the  spokes  of  the  driving-wheels,  and  this  haa  been  very  doaely  imi- 
Uted  by  making  one  complete  crank,  and  by  letting  one-half  of  it  into  a 
spoke  which  is  cast  larger  than  the  others,  with  a  receptacle  for  the  pur- 
pose. This  latter  plan  has  been  adopted  by  Mr.  Rogers  and  others  in  this 
neighboriiood,  whilst  the  Boston  marhinis&aim  at  bringing  the  twocnnks 
.as  near  together  as  possible.  The  relative  merits  of^straigbt  and  cranked 
axles  arc  so  well  pointed  out  in  Mr.  Wood's  papers  on  looosMHives  in  these 
numbers,  that  we  shall  merely  beg  leave  to  state  that  the  plan  of  Mr.  Bald- 
win and  its  imitation,  appear  to  us  to  combine  the  liability  to  frsctnre  of 
the  crank-axle  with  the  loss  of  heat,  the  exposure  to  accident,  and  the  rack- 
ing of  frame  and  road  ascribed  to  the  straight  axle,  for  the  only  dlScrrace 
is  the  thickness  of  the  spoke,  the  loss  of  heat  is  the  same  in  both,  tktpro- 
tection  against  any  serious  accident  is  too  trifling  to  be  considered,  whilst, 
with  the  cranks  as  dose  together  aa  possible,  the  cylinders  are  completsly 
protected.  .j 

"  We  offer  these  remarks  as  our  views  merdy,  and  with  aU  due  geierence 
to  the  superior  skill  of  Messrs.  Baldwin  and  Rogen.  Mr.  Rogers,  in  com- 
mon with  all  other  experien^  marhinisti  with  whom  wc  hafc  ceovcrMd, 
is  decidedly  opposed  to  any' increase  of  width  of  track  beyond  s  inet,  with 
the  present  weight  of  engine.  ^ 

"  As  regards  the  power  of  the  engines,  they  are  able  tn  slip  the  wheds 
when  the  rails  are  in  the  best  state  ;  thia  they  do  in  ^^o—wytn  wit%  all  gopd 
American  or  English  engines,  eonseqvently  any  aoconnta  ol  «sts|iOindinary 
performance  vrm^  be  worse  than  superflnona,  when  wn  fak»«|,0kt  they 
will  do  all  that  any  other  engine  whatever,  with  the  snaw  wwigitt  Mi  the 
driving-wheels,  poisibly  can  da  . 

**  As  a  last  resaarfc,  we  would  observe,  that  there  ia  wion  flnlA  on  the 
engines  of  Messrs.  Rogers,  Kct^um  A  Grosvaaor  thsn  wc  nrs  N  thehsMt 

of  seeing;  some  parts  n«MUy  painted  black  being  UgJitlypJak|lM4,    On 
thr  -nrhrTiT  im  rtrmfiirr  thnlr  nnr  TTstahlishmsnt  rminmthr  rajnulijbd  to  fM, 
to  the  repntation  of  American  looomotivea,n»it  has  Idir^ 
contributed  to  the  dmrarter  of 
of  cotton  and  oAerobjaehk** 


_^-^^^ 
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J3pto  InbFnHons. 

Whtcler'i   Nut-Lock. 

MK.RRirr  I*  WmkK.I  KH.  .)f  WiiincM.iK'o  Ak'II.  v.  N.lir.is- 
ka.  is  the  uurninr  '»f  a  iww  aii<l  iinpr«»v«'fi  form  of  mit- 
I'jck.  whuh  IS  hcrrwitli  illusiratrd  aiul  drsiriluMl  Tlu- 
objeri  rif  this  improvcmrnt  is  a  dcvirc  for  srturrlv  Nx  k- 
ing  nuts  on  f>'»lts,  that  (an  he  tonvmirntlv  ami  ijhk  klv 
.idju^tcfl  for  li^hlcninj^  tn  removing  the-  mits  and  holts  as 
orcasioii  may  rr<juirr  Thf-sr  rr-sults  art-  attaiiial>l«-  hy 
ihr  mrrhanism  ilhistratrd  m  thr  drawm^^s  hcrrwith  as 
part  hereof,  in  whi<  h  Ihr  same  Unirrs  of  rcfrr<-n«  «•  d«'n<.tr 
the  same  parts  in  the  dilferciii  views. 


;  WHKKI.KK  S    NUT-I.CM  K. 

In  the  acrooipanyinj;  cuts.  \'\^.  i  is  a  plan  vi(!w  of  a 
nut-lock  embodying  the  features  of  the  improvement. 
Fig.  2  is  a  side  elevation  of  the  same.  Fig.  3  is  a  repre- 
sentation of  the  nut  inverted,  and  Tig.  4  a  side  view  of 
one  of  the  parts  detached. 

A  represents  a  part  of  a  machine  or  other  object  to 
which  the  bolt  may  be  attache<l.  R  is  the  bolt.  C  is  the 
nut.  having  its  lower  side  rliagr)nally  cut  away  at  its 
corners,  as  shown  at  c,  D  is  an  oblong  washer  provided 
with  eyes  d. 

E  is  a  plate  hinged  to  the  washer  U.  by  a  pintle  d'. 
The  hinged   plate   li,  Jias  a  straight   end  or  edge,  and   is 

c 
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extended  from  the  washer-eyes  d,  sufficiently  to  exactly 
meet  the  side  of  the  nut  when  it  is  in  a  position  on  the 
bolt  to  be  square  with  the  washer  D. 

F  is  a  key  pivotally  secured  to  the  plate  E,  by  a  rivet  or 
otherwise,  as  shown  at  /'.  The  key  F,  is  provided  at  its 
end  with  a  down-flange y,  slightly  extended  below  the  top 
edge  of  the  plate  E.  for  a  purpose  hereinafter  set  forth. 

In  the  application  of  the  device,  the  bolt  is  set  through 
the  washer,  the  hinged  plate  of  which  is  first  given  an 
elevated  position  to  clear  the  nut,  as  indicated  by  the 
dotted  profile  lines  in  Fig.  2.  The  nut  is  then  applied  to 
the  bolt  and  screwed  tight  against  the  object  on  which 


the  bolt  is  us<»d.  with  its  side  nearest  the  plate  E.  square 
with  the  edge  of  the  latter  when  in  the  position  shown  in 
l-iv:  \  Thr  platr  K.  is  then  lowcrr<l  and  the  nut  turned 
l>.u  k  until  It-  .  .>rnrr  pr..ici  is  over  .»nd  its  «liagi>nally-cut 
part  riij/.i^rrs  v*iih  thrrdcr  ot  the  pl.iio  K.  The  hinged 
kov  V .  IS  then  adjusted  m  a  lirciilar  direction  until  its 
Hanged  end/,  drops  or  springs  over  the  edge  of  the  plate 
K.  and  betwc«'n  the  same  and  the  side  of  the  nut.  as 
shown.  The  nut  will  thus  be  secured  against  movement^ 
in  rither  direction  When  ne<cssarv  to  change  or  remove 
the  nut.  the  key   I",  may   Im*  Sprung  out  of  the   |M>sitioii 


shown,  and  moved  away  from  the  side  of  the  nut.  when 
the  latter  may  be  turned  on  the  bolt  until  its  side  is  par- 
allel with  the  edge  of  the  plate  K.  which  may  then  be  set 
in  the  iK)siti<m  indicated  by  the  dotted  profile  lines  in 
Fig.  2.  anfl  the  bolt  and  nut  controlled  as  <lesirc<l. 

Ii  IS  specially  claimed  for  this  form  of  nut-lo<:k  that  it 
is  thoroughly  simple,  economical  and  eH'icacious.  giving 
mm  h  better  results  than  the  forms  hitherto  in  use  A 
particularly  valuable  feature  of  the  device  lies  in  the  fact 
that  no  unauthori/.ed  person  is  able  to  unlock  the  bolt  or 
remove  the  nut  without  the  aid  of  the  necessary  wrench. 

The  invention  is  under  the  entire  control  of  the  inven- 
tor, to  whom  all  communications  and  inquiries  shenid  be 
addressed.  ,  > 

Cheney's  Injector. 


Waltkr  L.  Chknev.  of  Chicago.  III.,  is  the  inventor  of 
a  new  and  improved  form  of  injector,  which  is  herewith 
illu.strated  and  described.  -  ' 

This  invention  relales  to  that  class  of  injectors  used 
for  the  purpose  of  first  lifting  and  then  forcing  water  by 
the  direct  application  of  steam  under  pressure,  j 

The  object  of  the  invention  is  to  furnish  an  apparatus 
which  shall  be  at  once  effective,  convenient  to  use  and  to 
manufacture,  and  in  which  the  valves  shall  be  of  simple 
construction,  and  so  arranged  as  to  require  a  minimum 
of  repairing. 

In  the  illustration  the  apparatus  is  arranged  horizon- 
tally, but  this  position  is  not  essential.  ' 

A  designates  the  injector  casing  or  body ;  B,  the  steam- 
chamber,  to  which  steam  under*  suitable  pressure  is 
supplied  by  a  pipe  in  the  usual  manner.  |  ' 

The  injector-casing  is  divided  into  two  parjLs  byaparti- 
tidn-wall  W.  The  right-hand  part  or  discharge-chamber 
D,  has  a  connection  with  the  boiler  or  other  place  to  be 
supplied  by  the  injector  and  an  overflow-valve  of  the 
ordinary  description.  This  will  be  fully  understood  from 
the  drawing,  in  whi(  h  the  overflow-valve  disk  is  desig- 
nated by  2,  and  the  corresponding  valve-seat  by  3.  The 
left-hand  or  receiving  chamber  C,  is  provided  with  the 
usual  water-supply  pipe,  and  is  formed  to  have  bolted  or 
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otherwise  secured  Hereto,  the  aforesaid  steam-chamber 
B.  These  two  chambers  are  divided  from  each  other  by 
plates  4  and  5.  between  which  places  there  is  formed  the 
chamber  6.  having  any  suitable  passage,  as  7,  communi- 
cating with  chamber  B.  Plate  5,  is  provided  with  a 
nozzle  8,  for  a  jet  to  lift  the  water  into  chamber  C.  and 
plate  4.  with  a  nozzle  9,-for  another  jet  to  for  .e  it  from 
said  chamber  into  the  combining-tube  T,  which  is  sup- 
ported in  wall  W,  and  delivers  into  chamber  D.  In 
practice  ihe  relative  sizes  and  proportions  of  this  tube 
and  of  the  nozzles  should  be  'alcilated  for  and  adapted 
to  the  conditions  under  which  the  injector  is  to  be  used. 

Plate  5,  oh  the  side  opposite  to  nozzle  8,  serves  as  an 
annular  valve-seat  inclosing  passage  7.  An  annular  valve 
M.  sliding  in  chamber  B.  is  fitted  on  to  said  seat  so  as  to 
close  the  communication  between  chambrr  6,  and  cham- 
ber B. 

Steam  is  admitted  to  or  excluded  from  the  interior  of 
valve  M,  by  means  of  a  valve  N,  which  is  shown  in  its 
open  position,  but  which  may  be  cl«.sed,  as  indicated  by 
dotted  Imes,  by  means  of  the  ordinary  threaded  valve- 
stem  10,  shown  at  the  extreme  left  hand  of  the  drawing. 
It  will  of  course  be  understood  that  it  is  not  essential 
what  means   are  employed  for  operating  said  valve    N. 
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This  valve  is  fitted  to  seat  11,  and  is  provided  with  an 
externally-flanged  or  hooked  stud  S,  which  engages  with 
an  internal  flange  of  valve  M.  By  this  means,  after  valve 
N,  has  been  raised   from  it$  seat,  as  shown,  the  further 

I 

raising  of  it  lifts  the  said  vsilve  M,  from  its  annular  seslt 
on  plate  5,  admitting  steam  from  within  valve  M,  through 
passage  7,  and  chamber  6,  <  into  nozzle  9,  to  form  the 
forcing-jet.  The  hooked  s^ud  S,  is  not  round,  but  in 
section  is  cross-shaped,  the  space  between  its  wings  12, 
(usually  three  or  four  in  nu  nber)  forming  passages  into 
the  interior  of  valve  M.  It  is  preferable  also  to  notch  the 
outside  of  the  larger  part  of  yalve  M,so  astomore  freely 
admit  steam,  when  this  valv^  is  lifted,  to  passage  7. 

The  operation  of  this  device  ^s  substantially  the  same 
as  the  operation  of  other  ;wo^ct  injectors.  When  the 
apparatus  is  not  in  use,  valye  M,  is  closed  on  to  its  seat, 
on  plate  5.  and  valve  N.  on  to  its  seat  1 1.  on  valve  M. 

To  put  the  apparatus  into  operation,  suitable  steam  and 
water  connections  having  )>een  made  and  the  overflow 
being  open,  valve^,  is  openled,  admitting  steam  through 
valve  M,  into  nozzXe  &,  10  iorm  the  lifting-jet.  Then 
valve  N.  is  further  lifted,  ai  id  this  lifts  yalve  M,  from  its 
seat;  admitting  steam  through  passage  7,  and  chamber  ^, 
into  nozzle  9,  to  form  the  forcing-jet.    This  jet  being 


established,  the  overflow- valve  is  closed  and  the  water 
driven  into  the  boilec.  The  annular  valve  M,  is  preferably 
a  freely-revolving  one,  because  then  it  will  in,  practice 
turn  within  chamber  B,  every  time  it  is  opened,  naturally 
keeping  the  valve-faces  and  valve-seats  true  and  steam- 
tight.  This  will  be  recognized  ^s  an  important  advantage 
by  practical  engineers. 

By  making  plates  4  and  5,  of  circular  form  they  are 
more  readily  manufactured.  They  are  readily  held  in 
proper  relation  to  each  other,  by  letting  one  within  a  rim 
14,  formed  on  the  other.  By  a  similar  method  of  con- 
struction they  are  also  held  in  proper  relation  to  the  other 
parts  of  the  injector,  as  clearly  shown  in  the  drawing. 

It  is  claimed  for  this  form  of  injector  that  it  is  simple, 
reliable  and  economical,  and  is  perfectly  adapted  and 
easily  applicable  to  all  boilers  as  a  simple  and  efficacious 
feeder.  ...  ,   1.       , 

It  is  under  the  sole  control  of  the  inv^tor,  to  whom  all 
inquiries  and  communications  should  be  addressed,  at  No. 
128  Dearborn  Ave.,  Chicago,  Illinois. 


BrinkerhofiTs  Car-Coupling^. 


■.„ 


Parcel  Brinkerhoff,  of  Battle  Creek,  Mich.,  is  the 
inventor  of  a  new  and  improved  form  of  car-coupling, 
which  is  herewith  illustrated  and  deSfcribed.  f  ^ 

This  device  is  designed  as  an  improvement  on  a  former 
patent  bearing  date  October  27,  1885.  No.  329,266,  in 
which  two  hooked  couplThg-bai%  are  employed,  pivoted 
at  one  end  to  the  draw-heads  and  adapted  to  engage  with 
each  other  when  the  opposing  draw-heads  come  together; 
and  the  invention  Consists  in  the  details  of  construction 
substantially  as  shown  in  the  drawings,  as  hereinafter 
described. 

In  the  accompanying  cuts.  Fig.  i  is  a  horizontal  sec- 
tion  through    the   draw-heads,  showing  the  operating 


BRINKERHOFF  S  CARrCOUPLIMG. 


mechanism  of  the  coupler ;  Fig.  2,  an  end  view  of  one  of 
the  draw-heads ;  Fig.  3,  a  side  elevation  thereof,  ind  Fig. 
4  a  detail  view  of  one  of  the  coupling-bars. 

A  B  represent  the  opposing  draw-heads  "of  a  railroad- 
car,  having  pivoted  therein  the  notched  coupling-bars  C 
D.  The,  notched  ends  of  the  coupling-bars  are  retained 
in  engagement  with  each  other  by  a  suitable  spring  E,  the 
free  ends  thereof  bearing  against  the  back  of  the  tkars,  the 
opposite  end  of  the  spring  being  connected  to  a  hinged 
door  F.-'said  door  being:hinged  at  the  inner  side  or  end 
of  the  draw-head  or  at  any  other  preferred  place.  Rods 
a,  have  their  bearings  in  the  sides  of  the  draw-bfeads.  and 
are  operated  by  suitable  levers  ^,  on  the  extiimitief  of 
the  rods,  whereby  tbex  <;«a  be  o^knuAifQ^  ^jfUpip  jUt 
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of  the  car.  Any  suitable  means,  however,  may  be  em- 
ployed for  operating  the  rods,  as  found  most  desirable. 

To  the  door  F,  is  secured  one  end  of  a  plate  G.  extend- 
ing out  some  distance  from  the  side  of  the  draw-head 
and  having  an  upwardly  projecting  arm  c.  which  engages 
with  a  grooved  cam  H.  on  the  outer  end  of  the  rod  a. 
Thus,  by  turning  the  rod  in  the  proper  direction,  the  door 
F,  will  be  pressed  in  to  bring  the  spring  with  increased 
tension  against  the  side  of  the  draw-head. 

Connected  to  the  rod  a,  wiihin  the  draw-head,  is  a  cam 
I.  and  bearing  against  the  face  of  the  cam  is  an  arm  //. 
rigidly  connected  to  the  side  of  the  coupling-bar.  which. 
by  the  turning  of  the  rod  will  bring  the  notched  end  of 
one  coupling-bar  against  that  of  the  other,  relieving  the 
spring. 


BRINKERHOFF  S   CAR-COUPLING. 

The  action  of  the  two  cams  above  described  are  sim- 
ultaneous in  their  action  on  the  spring  and  draw-head, 
the  object  thereof  being  to  reduce  the  power  of  the  sprmg 
more  than  is  given  to  it  by  the  movement  to  the  hooks ; 
hence  the  bearing-face  of  the  cam  H,  may  be  stcejjer,  to 
give  a  longer  movement  inward  and  outward  to  the  plate 
G,  than  the  face  of  the  cam  I,  that  gives  movcinent  to 
the  notched  coupling-bar. 

A  grooved  cam  K,  is  connected  to  one  side  of  the 
draw-head,  through  which  loosely  passes  the  end  of  the 
rod  a,  which  has  a  pin  or  pins  d,  for  engaging  with  the 
inclined  faces  of  the  cam,  thereby  providing  additional 
means  for  laterally  moving  the  rod  at  the  same  time  it  is 
being  turned. 


y 


£ 


Fig.  4, 
bkinkcrhoff's  car-coupling. 


^ 


The  nearer  the  rods  a,  are  placed  to  the  inner  ends  of 
the  coupling-bars  C  D,  the  less  movement  of  the  levers  d, 
is  required  to  act  upon  the  bars  and  take  the  power  off 
the  springs,  and  the  increased  inclination  of  the  face  of 
the  cam  H,  over  that  of  the  cam  I,  enables  a  greater 
extent  of  movement  at  the  hingc-conne&ion  of  the  door 
than  there  is  to  the  coupling-bars. 

If  preferred,  the  plate  G,  and  cam  H,  may  be  located 
inside  the  draw-head,  at  the  side  thereof,  in  place  of  on 
-the-outside,  as  shown,  these  changes  coming  within  ordi- 
nary mechanical  skill  and  not  affecting  the  principle  of 
the  invention. 

It  is  not  neccesary  to  confine  this  device  to  any  special 
form  of  hooked  coupling-bars ;  and,  if  preferred,  a  single 
hook  may  be  used  in  place  of  the  double  hooks  shown, 
and  a  spiral  or  any  other  suitable  spring  may  be  used  in 
place  of  the  spring  £,  and  takay  other  minor  chan^ 


may  be  made  in  the  coupling  that  would  come  within  the 
scope  of  ordinary  mechanical  skill.  -   ;  ;  |  ,' 

It  is  specially  claimed  for  this  form  of  car-coupling 
that  it  admits  of  coupling  cars  of  varying  height  with 
equal  facility,  and  that  the  clutches  operating  in  con- 
nection with  the  spring  permit  the  pressure  to  be  taken 
off  coupling-bars  when  the  same  are  being  opened  to 
release  cars:  while  the  middle  clutch  having  a  bearing 
on  but  one  face,  allows  the  spring  to  give  while  rounding 
curves,  and  also  renders  simple  and  easy  the  automatic 
coupling  of  the  cars.  I  - 

All  inquiries  and  communications  should  be  addressed 
to  Parcel  Brinkerhofl.  Battle  Creek.  Michigan. 


■    Tillson's   Car-Coupling. 

Isaiah  Tillsgn.  of  South  Abington.  Mass..  is  the  in- 
ventor of  a  new  and  improved  form  of  car-coupling, 
which  is  herewith  illustrated  and  described. 

This  coupling  is  of  the  class  in  which  there  is  a  hook  to 
engage  with  that  of  another  such  coupling,  in  order  to 
connect  or  couple  two  cars  together.  ( 

In  the  accompanying  cuts.  Fig.  i  is  a  top  view  of  two 
of  the  improved  car-couplings  in  engagement  with  each 
other.  Fig.  2  is  a  side  elevation;  Fig.  3,  an  under-side 
view :  Fig.  4.  a  horizontal  section  ;  and  Fig.  5,  a  longitudinal 
and  median  section,  of  one  of  such  couplings. 
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TILLSON  S   CAR-COUPLING. 

In  the  cuts  the  said  hook  is  shown  at  A,  as  arranged 
below  and  pivoted  to  a  draw-bar  B,  adapted  to  slide 
lengthwise  in  a  trough  C.  The  pivot  a,  of  the  hook  pro- 
jects up  through  a  chamber  6,  in  the  draw-bar,  provided 
with  a  movable  cap  c.  Through  the  said  pivot  and  in  the 
said  chamber  is  a  bar  ^,  that  extends  between  the  free 
ends  of  two  springs  £  e,  arranged  as  represented  and  se- 
cured within  the  chamber.  From  the  draw-bar  a  rod^, 
projects  rearwardly  through  two  flanged  tubes  or  thim- 
bles A  I,  which   are   arranged   as    represented,    and    to 


slide  lengthwise  in  two  partitions  k  I,  extending  across 


tillson's  car-coujpxxng. 

the  trough,  there  being  b€rt:ween  the  heads  or  flanges  'm, 
and  encircling  the  rod  g,  a  spiral  spring  n.  The  rod  at 
its  Vear  end  is  sprew-threaded,  and  has  a  nut  o,  screwed 
u|>pn^it  and  against  the  end  of  the  rearmost  thimble. 
The  hook  A,  is  slotted  horizontally  and  lengthwise  of  it, 
as  shown  at  p,  and  has  within  the  slot  a  bent  lever^^, 
which,  at  or  near  its  middle  is  fulcrumed  to  the  hook. 
A  chain  r,  connects  the' tail  of  the  lever  with  the  lower 
arm  of  another  lever  s,  the  latter  lever  being  fulcrumed 
to  a  bar  ¥,  exteoduig  acrqs^  a^^  fastened  to  the  trough. 


.■ 
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Furthermore,  there  is  within  the  draw-bar  head  a  mouth 
V,  to  receive  a  link  w,  for  connecting  the  draw-bar  to 
another,  as  occasion  may  require,  a  pin  x,  for  engaging 
the  link   going  down  through  the  said  mouth. 

When  two  cars  provided  with  couplings,  as  set  forth* 
are  brought  together  to  be  coupled,  the  two  hooks  of 
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TII.I-SON's  CAl-COUPLINC.  ' 

the  couplings  will  each  press  the  other  aside  until  their 
heads  may  pass  one  another,  which  taking  place,  each 
will  be  forced  toward  the  other  and  will  hook  upon  or 
coil  pie  with  it.  To  disengage  them  it  is  only  necessary 
to  so  move  one  of  the  levers  in  each  hook  as  to  cause 


such  lever  to  crowd  the  ^o  hooks  out  of  engagement 
with  each  other.  On  the  draw-bar  being  palled  iewwaid  ' 
within  the  trough,  the  front  thimble  will  serve  as  aa 
abutment  to  support  the  spiral  spring,  which  will  be  con- 
tracted lengthwise  by  the  rear  thimUe  being  drawn 
against  it.  So.  on  the  draw-bar  being  moved  rearward  in 
the  trough  th^  rear  thimble  will  in  like  manner  serve  as  an 
abutment  to  the  spring,  and  such  spring  will  be  contracted 
lengthwise  by  the  front  thimble  being  forced  against  it. 

It  is  claimed  for  this  form  of  coupling  that  it  is  thor- 
oughly simple,  safe,  and  effective,  and  especially  adapted  j 
to  freight  cars.  It  is  further  claimed  that  in  the  latter  use 
it  is  absolutely  safe  as  regards  human  life,  as  its  con- 
struction and  operation  entirely  obviate  the  slightest  ris;^ 
of  life  or  limb. 

The  device  is  under  the  sole  control  of  the  inventor,  to 
whom  all  communications  should  be  addressed. 


^  THE  ELEVATED    }. 

CABLE    RAILWAY  CO. 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction. 

BURLINGTON,  IOWA. 


J.  N.  Martin,  Pres.        E.  S.  Edcer,  Vice-Pre«.       P.  Halb,  Superintend't. 
James  Frame,  Sec.  and  Treas.        Thomas  Hkdgk,  Attorney. 


See  description  in  this  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 
particulars  to 

JAMES  FRAME,  Sec,  Burlington,  lovta. 


KRAMER'S 

Automatic  Boiler  Leveling  Apparatus. 

The  undersigned  wishes  to  correspond  with  parties  in  regard 
to  building  his  Automatic  BbiLER  Leveling  Apparatus, 
illustrated  in  the  May  number  1  of  the  American  Railroad 
Journal.  Will  also  dispose  j  of  patent,  either  partly  or 
entirely,  at  reasonable  figures.  1  Those  interested,  or  wishing 
to  make  or  buy  territory,  are  ^nvited  to  call  or  correspond 
with  me.  | 

It  is  the  right  thing  for  Roid  Locomotives,  Logging  and 
Railroad  Locomotives.  It  will  save  the  locomotives  in  as- 
cending or  descending  hills  or  tajigh  grades. 

J.  M.  ^RAMER, 

Circulars  free.  MJarla  Stein.  Mercer  Co.,  O. 
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THE  PAINTERS'  MAGAZINE 

•     AND  COACH  PAINTER. 

Official  Organ  of  the  Master  Car  and  Locomotive 
Painters' Association.  •  t  ! 

THIRTEENTH    YEAR    OF    PUBLICATION. 


T«rms:  $1.50  per  Year.  ; 

During  the  twelve  years  of  steady  growth  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  and 
better  than  ever  before.  , 


To  keep  abreast  of  the  times,  every  Painter,  no  mat^  what . 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  0ne  good  journbl  devoted  to  bis  profession,  and  if  he  can- 
not,  for  want  of  time,  regularly  read  it,  he  will  nevertheless 
find  it  of  great  value  for  reference.  ;  .•  :   ■  jv 

The  Painters*  Magazine  has  for  nearly  thirteen  years  met 
the  requirements  of  the  case. 

During  Volume  XII.  1885,  there  appeared  in  The  Painteks' 
Magazine  an  average  of  twenty-five  articles  p*r  month,  of 
practical  value  tp  its  subscribers,  to  say  nothing  of  others  of 
general  interest. 

Specimen  copies,  15x^18  each.     /\.ddress  \ 

THE   PAINTERS'  MAGAZINE 

72  William  St,  New  York. 


DAVIS' 


itself  to  possess 


All  the 


SAFETY  CAR-TRUCK. 


I 


This  device,  which  has  beelti  subjected  to  Two  Severe  Experimental  Tests  upon  the  Canadian  Pacific  Railway  J-  hay 


Requirements  of  a  Perfect  <Safety-Truck  Appliance. 


proved' ' 


In  the  event  of  Derailment  the  Truck  remains  in  its  proper  position  with  respect  to  the  Car  • 
and  in  event  of  Broken  Axles,  the  Truck-Frames  are  kept  Parallel  to  tiie  Cai^.] 

It  can  be  applidd  t<»  Freigb  L-Cars  of  all  kinds,  to  Passenger  and  Sleepiiifi>Cars,  and  to  LocooKHives  aod  Tcmjlera. 
A  Full  lUustrat^  Descript  ion  of  the  Cmr-Tr«ck  appeared  in  the  Amseicah  Raimload  JotnucAL  f^^Octobttr,  1188$.    ' 
Full  partituUri  Will  b«  fori  lished  by  addressing  >      -^      ...  - .  .-^       «^  I  1 

S.  DAVIS,  Montreal,  l^ftniadiu 


^.  O.  H^Ht^  447* 
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General  Offices  THE   ROTE   AUTOMATIC   BRAKE  COMPANY, 

Mansfiki.I).  Ohio.  Novetnbtr  jJ.  1884. 
To  the  Westin^house  Air  Brake  Company,  Pittshurj^h.  /'•/.. 

Gknti.rmkn  :  —  Understanding  from   your   published   annWinrcmcnis   that  you   recommend  your  Drake  (or  freight-train  use 
we  respectfully  invite  you  to  a  complete  and  searching  public   test  of  its  merits  in  competition  with  the  KoU  Automattc  Brake 
This  lest  to  be  made  in  so  complete  and  critical  a  manner  as  to  show  all   the  railroads  of   the  country,  as   w<;ll  as  the   Railroad 
Commissioners  of  the  various  States,  which  of  the  two  brakes  is  the  one  which  should  be  usid  ;  for  the  test  will,  we  are  certain, 
leave  no  doubt  in  the  minds  of  any  witnessing  it.  ,.    .       ,    •. 

To  insure  the  proper  management  of  the  test  ^e  suggest  that  you  choose  one  person,  we  another,  and  these  two  a  third 
person,  all  three  to  be  well  known  as  capable  and  honorable  rolliiig-slock  experts,  to  conduct  the  test,  their  expenses  to  be 
jointly  borne  by  you  and  by  us. 

An  invitation  to  witness  the  test  to  be  extended  to  the  (Jencral  Officers  of   Railroads  and  alt  Stale  Railro.ul  Coinmissumers 
to  the  members  of  the  National  Car-Builders  Association,  and  to  the  Railroad  and  daily  press.       '  ..     }  "       :. 

The  test  to  be  at  such  time  and  place  as  may  be  mutually  agreed  upon,  but  we  suggest  that  the  proper  place  would  be  on 
some  road  having  high  grades  and  sharp  curves,  so  that  both  brakes  may  have  as  hard  and  complete  a  test  as  possible.  As  it 
is  necessary  to  make  the  test  searching  and  complete,  and  as  alt  railroads  wish  to  increase  the  length  of  their  trains  and  only 
wail  for  a  brake  which  will  enable  them  to  do  so,  we  think  each  train  should  be  made  up  of  50,  60  or  70  cars,  as  you  may  prefer, 
or.  if  you  think  best,  of  even  more  cars. 

Your  company  to  supply  your  train  and  engines,  we  to  supply  ours. 

The  following  points,  among  others,  to  be  considered  and  reported  upon  : 

Cost  of  equipping  trains. 

Simplicity. 

Freedom  from  breakage. 

Certainty  of  action. 

Effectiveness. 

Cost  of  maintaining.  t- 

"Flatting"  of  wheels. 

Any  other  points  submitted  by  you  or  by  us  in  writing  to  be  added  to  the  above. 

The  brakes  or  trains  arc  to  be  tested  in  every  manner  and  under  all  conditions  which  practical  railway  service  may  suggest, 
including  yard  as  well  as  line  service. 

Among  others  the  following  tests  are  to  be  applied  to  both  trains  :  ^ 

isl. — Each  train  is  to  be  (part  of  the  time)  run  by  engineers  and  crews  who  have  never  operated  cither  brake  and  who  are 
wholly  unfamiliar  with  them.  I  ^ 

3d. — The  trains  are  (part  of  the  time)  to  be  partly  made  up  (as  nearly  all  freights  are  everywhere)  of  foreign  cars,  which  have 
neither  your  nor  our  brake  on,  so  that  the  cars  having  your  break  or  ours  on  bhall  be  widely  and  irregularly  separated  "Irom 
each  other. 

3d. — The  locomotives  drawing  your  train  and  ours  to  be  exchanged,  from  time  to  time,  and  draw  each  others  trains. 

4th. — Two  locomotives  equipped  as  so  many  freight  engines  and  lenders  are,  with  hand-brakes  instead  of  steam  or  air 
l^akes,  are  to  be  substituted  for  the  two  engines  used  in  the  test  part  of  the  time.  Any  brake  which  wil>  not  work  properly  if 
this  is  done,  you  will  admit,  can  be  of  little  practical  vafue  in  actual  service.  .{..;; 

5th. — From  time  to  time  each  train  is  to  be  stopped  and  foreign  cars  (not  equipped  with  either  your  brake  or  ours)  are  to  be 
run  into  it,  at  irreg^  ar  intervals,  just  ats  actual  service  requires  constantly. 

6th. — In  the  making  up  of  trains,  etc.,  crews  are  to  be  exchanged  at  random,  so  that  the  test  may  fully  illustrate  the  con- 
venience of  operating  each  kind  of  brake  in  actual  ordinary  service. 

7ih. — Frequent  short  runs,  stops  and  quick  starts  are  to  be  made.  *' 

8th. — A  series  of  yard  tests  are  to  be  made,  showing  the  action,  convenience,  etc.,  of  the  two  brakes. 

We  mention  a  few  necessary  tests  only,  and  you  and  we,  as  well  as  the  test  committee,  are  to  add  any  number  of  others,  it 
being  distinctly  understood  that  if  you  decline  any  test  proposed  by  us,  or  we  decline  any  proposed  by  you,  it  shall  be  con- 
dered  an  explicit  and  positive  admission  of  inferiority. 

This  rule  must  in  every  case  be  strictly  observed,  namely:  Both  brakes  must  be  tested  in  precisely  the  same  manner,  io  \\a\. 
there  may  not  only  be  absolute  fairness,  but  no  room  for  suspicion  even  of  anything  else. 

You  have  been  in  the  brake  field  a  long  time,  have  profited  justly  and  largely  from  the  patronage  of  railroads,  and  we  are 
sure  will  welcome  this  plan  for  allowing  your  patrons  and  the  American  public  to  judge  for  themselves  which  brake^hould  come 
into  universal  use.   -.^■. ,;..;;    .  ^      /..  ■;  j.:'  .  ■        *  ■  ^:" '■•••■;■:     'I    ■:_:--:'• 

Having  proper  confidence  in  the  merits  of  your  brake  we  know  you  will  gladly  and  promptly  accept  our  proposition  herein 
made,  at  you  n^ust  feel  that  the  test  will  be  C9mplete. 

The  railroad  public  is  a  very  fair-minded,  ci^pable  body,  and  will  most  thoroughly  appreciate  and  fully  recognize  the  equity 
and  fairness  of  our  offer  to  you,  and,  in  coinmon  with  business-like  pe6ple  everywhere,  will  naturally  (and,  we  are  sure  you 
will  admit,  properly)  consider  it  a  virtual  confession  of  inferiority  ^d  a  ^public  admission  that  the  Westinghouse  Brake  is  in- 
ferfc>r  to  the  Rote  Brake  and  that  it  is  unfitted  for  general  freight  service,  should  you  decline  or  neglect  to  avail  yourselves  of 

the  proposition  we  make  yon  herein.      ■■■;■,.■.■.►    ■.     c.    "  -  *■"'  ■'■'^"\::  ..•?■.'"-,.•.■:--;•  v^/-.^  ■•'■/■"•  .•.•:■%■•  ■■f.'-.^"'>:; 

Permit  us  to  add  in  closing  that  we  wish '  to  express  to  you  our  desire  to  have  this  communication  received  in  the  spirit  in 
which  it  is  sent,  and  to  have  it  express  to  you  our  wish  for  a  full,  fair  and  searching  test  of  the  two  articles  in  the  ftlative^ merits 
9fwW9b  th«  nulrQl4  ll»t9rwtis/r»<!»irK»s4tb*t  of  the  owners  even  secondary.     Respectfully, 

THE  ROTE  AUTOMATIC  BRAKE  COMPANY,  '^ 

Per  M.  |>,.HiULT»L,  PrMiOott. 
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MOSAIC-INLAY."     C.  X.  Raynolds  &  Co 


qUubUahed  Id  1770J 


A  New  and  Beautiful   High-Art  Decoration 
for  Interiors  of  Railway  Cars. 


This  is  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it.  claim  that  it  is  superior,  as  a  means  of  in- 
terior decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel  ;  is  finished 
smooth,  consequently  thereare  no  rtlitfs  nor  recesses  lo  harbor  duit 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat  ;  is  perfectly  durable  and  admits  of  grcat'diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  -woods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "MOSAIC-INLAY"  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  #ith  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  In  "  MOSAIC-INLAY."  are  In  use  in  most 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
sta^e  and  is  an  assured  success.  '< 

For  further  particulars,  address 

THE  J.  M.  WADE  "  MOSAIC-INLAY."  CO., 

OmCB   AND  SHOW   ROOMS: 

123  Cedar  St..  Nei»  York  City 


New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Can  for 
PHILADELPHIA,    BALTIMORE   AND  WASHINGtON, 

WITHOUT  CHANGE;  connectinfir'wtth  throufi[h  trains  to  FLORIDA 
and  aU  pcdnta  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
LeaTepoMon  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  Ukankd^^  leave  New  York  at  ix  a.m.  and  xx.35  p.m.,  week  days. 
JPi^tmaa  JPalsoe  Can  on  night  train. 

Tm:  Norwich  Line  between  Boston  and  New  York 

Stcambdat  train  leaTCS  Beaton  6.30  p.m.,  arrives  at  New  London  at  10.15 
P.M.,  cooncctinf  with  the  new  steamer  City  op  Wokcbstbk,  Moodays, 
.^wUiesilaTS  and  Fridays,  and  Crrv  or  Nbw  York,  Tuesdays,  Thufsdajs 
ttiif  ^Ifi^^iqajrs.  Retttniini;,  steamer  leaves  Pier  ^  North  River,  Vcw 
Tm^iy  i;jb  p.m.,  cooaeoung  at  New  London  with  train  leaving  at  4^ 
^klJK,  arrmng  in  Boatnn  at  7.50  a.m.    Good  night's  rest  on  the  Iwat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

OAoe,  3M  Washiactoo  street.  Depot  foot  of  Summer  street,  boston. 

^  C.  KENDALL.  Gcn'l  Paai.  ' 


PHOTO-ELECTROTYPING 

is  a  new  process  of  Engraving,  by  means  of  which  superior 

Relief  PtatM,  doppcr-facsd,  and  ready  for  the  printer,  of  any  sub 
Jsctit  X^aodscnpes,  PortraiU,  Buildings,  etc.,  etc., 

can  be  ^btaiaed  at  «bout  one-half  the  cost  of  Wood  Engraving.    Wc  can 
work  from  phoiocfaphs  or  drawings  in  pencil,  ink  or  wash. 

Samples  cToM-  work  can  be  seen  in  "  Ufe,"  "  Harper's  Monthly," 
**  Har^s  Yotitaf  Ptople,"  "  CetUury,"  and  "^(.Nicholas." 

|R.4|jL^OAD   COMPANIES 


and  others 
4UMlgcM^ 


nently  invest  largely  in  illostratloas  can  Mivc  SKHicy 
BSULTS,.by  placing  their  orders  with  the 


Franklin  Photo-Electrotype  Cempany 


I 


If  xJ  &  108  Fulton  St, 

NEW  YORK, 


I 

at  Lake  St., 

CHICAGO, 


306  Ptari  Strttt.  N«w  York  City. 


Color   Makers, 

MANUFACTURERS  OP 

Fine  Coach,  Car  and  Railway  Varnishes, 
Carmines,  Lakes,  Vermilions,  t 
White  Lead,  Zinc,  etc         ] 

Fine  Brushes  for  Artists,  Decor?.rors,  Coach 
Car,  House  and  Sign  Painters, 

A.rtists'  Materials,  Decorative  Tube  Colora 

AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition. 


HERRING'S 


V.  ■ 


A^AAMVi 


PATENT 


champioM 


^.  'Ai- 


S  A  F  E  S 

HERRING  &  CO 

251  8^.25?  BroadwJY-NewYi 


Cuneo's  Car-Coupling. 

Simple,  Automatic  in  its  Ac^^,  ^d  a.]jfpircable 
*  tc  any  form  of  Railwa^-^Car.       | 

•     ^  

Can  employing  this  Coupling  xon  -be  x<^\|ple<l  to  carq  using 
the  old  link-and-pin  coupler. 

An  illustrated  description  of  this  valuable  Coupling  appeared 
in  the  Amkbican  Railkoad  Journal  for  Dec^jjp^r.  x^Ss. 

Full  particulars  will  be  furnished  by  addr«;||^g|^  . 

JOHN  CUNBO, 


'aIoi^  ._a« ,  iV  ^ jto^  5., 


"*'- 


f.- 


■*K.. 


'■~*t---": 
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\  >^-r:  [Volume  LX.— No.  6. 

FLAME    CONTACT— A    NEW    DEPARTURE    IN 
.■••^  WATER   HEATING.* 


i\    ■■-4  •■•''**•>»■'■•»?:■ 


■>  It  is  my  intention  to  prove  to  you  on  theoretical  grounds, 
and  also  by  experimental  demonstration  in  such  a  manner 
as  will  admit  of  no  possible  doubt,  that  the  present  ac- 
cepted system  of  water  heating,  by  gaseous  or  other  fuel, 
is  a  very  imperfect  means  for  an  end,  and  is,  both  in 
theory  and  practice,  essentially  faulty.  My  statements 
may  appear  bold,  but  I  come  prepared  to  prove  them  in  a 
manner  which  I  think  none  of  you  will  question,  as  the 
matter  admits  of  the  simplest  demonstration.  I  will,  in 
the  first  place,  boil  a  specified  quantity  of  water  in  a  fl;it- 
bottomed  vessel  of  copper;  the  time  required  to  boil  this 
you  will  be  able  to  take  for  yourselves,  as  the  result  will 
be  visible  by  the  discharge  of  a  strong  jet  of  steam  from 
the  boiler.  I  will  then  take  another  copper  boiler  of  the 
same  form,  but  with  only  one-half  the  surface  to  give  up 
its  heat  to  the  water,  and  will  in  this  vessel  boil  the  same 
quantity  of  water  with  the  same  burner  in  a  little  over 
one-half  the  time,  thus  about  doubling  the  efficiency  of 
the  burner,  and  increasing  the  effective  duty  of  the  heat- 
ing surface  fourfold,  by  getting  almost  double  the  work 
from  one-half  the  surface.;,:  ,  .-;,'  •  m  :^  ?: 

The  subject  is  a  comparatively  new  one,  and  my  experi- 
ments are  far  from  complete  on  all  points,  but  they  are 
sufficiently  so  to  prove  my  case  fully.  As.  no  doubt,  you 
are  all  aware,  it  is  not  possible  to  obtain  flame  contact 
with  any  cold,  or  comparatively  cold,  surface  This  is 
readily  proved  by  placing  a  vessel  of  water  with  a  perfectly 
flat  bottom  over  an  atmospheric  gas-burner ;  if  the  eye  is 
placed  on  a  level  with  the  bottom  of  the  vessel,  a  clear 
space  will  be  seen  between  it  and  the  flame.  -^I  cannot 
show  this  space  on  a  lecture  table  to  an  audience,  but  I 
can  prove  its  existence  by  pasting  a  paper  label  on  the 
bottom  of  one  of  the  boilers,  and  exposing  this  to  the 
direct  impact  of  a  powerful  burner  during  the  time  the 
water  is  being  boiled,  and  you  will  see  that  it  comes  out 
perfectly  clean  and  uncolored.  Now,  it  is  well  known  that 
paper  becomes  charred  at  a  temperature  of  about  400°  F., 
and  the  fact  that  my  test-paper  is  not  charred  proves  that 
it  has  not  been  exposed  to  this  temperature,  the  flame 
being,  in  fact,  extinguished  by  the  cooling  power  of  the 
water  in  the  vessel.  I  need  hardly  remind  you  that  the 
speed  with  which  convected  or  conducted  heat  is  absorbed 
by  any  body  is  in  direct  ratio  to  the  difference  between  its 
own  temperature  and  that  of  the  source  of  heat  in  abso- 
lute contact  with  it ;  and,  therefore,  as  the  source  of  the 
heat  taken  up  by  the  vessel  is  nothing  but  unburnt  gases, 
at  a  temperature  below  400°  F.,  the  rate  of  absorption 
cannot,  under  any  circumstances,  be  great,  and  the  usual 
practice  is  to  compensate  for  this  inefficiency  by  an  enor- 


'      *:    ;  K^V;  .     -i*  A  Paper  read  by  Thomas  Fletcher,  F.C.S.,  at  \hf  Gas  Ii»Utute  Meet- 

••^' '■ .' C^  .*• '■     ing,  London,  June  9U1,  ,,-...•::;,;.    y,     .....,; 


mous  extension  of  surface  in  contact  with  the  water, 
which  extension  I  will  prove  to  you  is  quite  unnecessary. 
You  will  see  I  have  here  a  copper  vessel  with  a  number  of 
solid  copf)er  rods  depending  from  the  lower  surface;  each 
rod  passes  through  into  the  water  space  and  is  flattened 
into  a  broad  head,  which  gives  up  its  heat  rapidly  to  the 
water.  My  theory  can  be  stated  in  a  few  words :  The 
lower  ends  of  the  rods,  not  being  in  close  communication  ' 
with  the  water,  can,  and  do  attain,  a  temperature  suffi- 
ciently high  to  admit  of  direct  flame  contact,  and  as  their 
efficiency,  like  that  of  the  water  surface,  depends  on  the 
difference  between  their  own  temperature  and  that  of  the 
source  of  heat  in  absolute  contact  with  them,  we  must,  if 
my  theory  is  correct,  obtain  a  far  greater  duty  from  them. 
I  do  not  wish  you  to  take  anything  for  granted,  and 
although  the  surface  of  the  rods,  being  vertical,  can  only 
be  calculated  for  evaporating  power  at  one-half  that  of  a 
horizontal  surface,  as  is  usual  in  boiler  practice,  my  margin 
of  increased  duty  is  so  great  that  I  can  afford  to  ignore 
this,  and  to  take  the  whole  at  what  its  value  would  be 
as  horizontal  surface,  and  still  obtain  a  duty  50  per  cent, 
greater  from  a  surface  which  is  the  same  in  area  as  the 
flat-bottomed  vessel  on  the  fire  side,  but  having  only  one- 
third  the  surface  area  in  contact  with  the  water.  I  do 
not,  of  course,  profess  to  obtain  more  heat  from  the  fuel 
than  it  contains,  but  simply  to  utilize  that  heat  to  the 
fullest  possible  extent  by  the  use  of  heating  surfaces,  be- 
yond comparison  smaller  than  what  have  been  considered 
necessary,  and  to  prove  not  only  that  the  heating?  surfaces 
can  be  concentrated  in  a  very  small  area,  but  al^<M:hat  its 
efficiency  can  be  greatly  increased  by  preventing  close 
water  contact,  and  so  permitting  combustion  in  complete 
contact  with  a  part  of  the  heating  surface.  I  will  now 
boil  40  ounces  of  water  in  this  flat-bottomed  copper  vessel, 
and,  as  you  will  see.  sharp  boiling  begins  in  3  minutA  15 
seconds  from  the  time  the  gas  is  lighted.  The  small 
quantity  of  steam  evolved  before  this  time  is  of  no  im- 
portance, being  caused  partly  by  the  air  driven  off  from 
the  water  and  partly  from  local  boiling  at  the  edges  of 
the  vessel  owing  to  imperfect  circulation.  On  the  bottom 
of  this  vessel  is  pasted  a  paper  label  which  you  will  see  is 
untouched  by  the  flame,  owing  to  the  fact  that  no  flame 
can  exist  in  contact  with  a  cold  surface.  -^^  .:V- 

It  may  be  thought  that,  owing  to  the  rapid  conducting 
power  of  copper,  the  paper  cannot  get  hot  enough  to 
char.  This  is  quite  a  mistake,  as  I  will  show  you  by  a 
very  curious  experiment.  I  will  hold  a  small  plate  of 
copper  in  the  flame  for  a  few  seconds,  and  will  then  hold 
it  against  the  paper.  You  will  see  that,  although  the 
copper  must  of  necessity  be  at  a  temperature  not  exceed- 
ing that  of  the  flame,  it  readily  chars  the  paper.  We  can, 
by  a  modification  of  this  experiment,  measure  the  depth 
of  the  flameless  space,  as  the  copper,  if  placed  against  the 
paper  before  it  has  time,  to  be  previously  heatedj  will,  il 
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not  thicker  than  ~^^  inch,  never  become  hot  enough  to 
discolor  the  paper,  showing  that  the  flame  and  source  of 
heat  must  be  below  the  level  of  a  plate  of  metal  this  thick- 
ness.      -■':'■',■,:■':  ■\^:.  ■':/■■ .  ■-■  -;  -  '    ''  '.:^"' 

In  repeating  this  experiment  I  must  caution  you  to  use 
flour  paste,  not  gum,  which  is  liable  to  swell  and  force  the 
paper  past  the  limit  of  the  flameless  space,  and  also  to 
allow  the  paste  to  dry  before  applying  the  flame,  as  the 
steam  formed  by  the  wet  paste  is  liable  also  to  lift  the 
paper  away  and  force  it  into  the  flame.  I  will  now  take 
this  vessel,  which  has  only  one-half  the  surface  in  contact 
with  the  water,  the  lower  half  being  covered  with  copper 
rods,  ^  inch  diameter,  }4  inch  centers  apart,  and  i>^  inch 
long,  and  you  will  see  that,  with  the  same  burner  as  before, 
under  precisely  the  same  conditions,  sharp  boiling  takes 
place' in  i  minute  50  seconds,  being  only  13  seconds  more 
than  half  the  time  required  to  produce  the  same  result 
with  the  same  quantity  of  water  as  in  the  previous  experi- 
ment. Although  the  water  surface  in  contact  with  the 
source  of  heat  is  only  one-half  that  of  the  first  vessel,  and 
the  burner  is  the  same,  we  can  see  the  difference  not  only 
in  the  time  required  to  boil  the  40  ounces  of  water,  but 
also  in  the  much  greater  force  and  volume  of  steam  evolved 
when  boiling  does  occur.  With  reference  to  the  form 
and  proportions  of  the  conducting  rods,  these  can  only  be 
obtained  by  direct  experiment  in  each  case  for  each  dis- 
tinct purpose.  The  conducting  power  of  a  metallic  rod 
is  limited,  and  the  higher  the  temperature  of  the  source 
of  heat,  the  shorter  will  the  rods  need  to  be,  so  as  to  in- 
sure the  free  ends  being  below  a  red  heat,  and  so  prevent 
oxidation  and  wasting.  There  are  also  other  reasons 
which  limit  the  proportions  of  the  rods,  such  as  liability 
to  choke  with  dirt  and  difficulty  of  cleaning,  and  also  risk 
of  mechanical  injury  in  such  cases  as  ordinary  kettles  or 
pans  ;  all  these  requirements  need  to  be  met  by  different 
forms  and  strengths  of  rods  to  insure  permanent  service, 
and,  as  you  will  see  further  on,  by  substituting  in  some 
cases  a  different  form  and  type  of  heat  conductor.  To 
prove  my  theory  as  to  the  greater  efficiency  of  the  surface 
of  the  rods  in  contact  with  the  flame,  as  against  that  in 
direct  contact  with  the  water,  I  have  another  smaller 
vessel  which,  including  the  rods,  has  the  same  total  sur- 
face in  contact  with  the  flame,  but  only  one-third  the 
water  surface  as  compared  with  the  first  experiment. 
Using  again  the  same  quantity  of  water  and  the  same 
burnerwe  get  sharp  boiling  in  2  minutes  loseconds,  being 
an  increase  of  duty  of  50  per  cent.,  with  the  same  surface 
exposed  to  the  flame.  The  rods  in  the  last  experiment 
form  two-thirds  of  the  total  heating  surface,  and  if  we 
take,  as  I  think  for  some  careful  experiments  we  may 
safely  do,  one-half  the  length  of  the  rods  to  be  at  a  tem- 
perature which  will  admit  of  direct  flame  contact,  we  have 
here  the  extraordinary  result  that  flame  contact  with  one- 
third  of  the  heating  surface  increases  the  total  fuel  duty 
on  a  limited  area  50  per  cent.  This  really  means  that 
the  area  in  contact  with  flame  is  something  like  six  times 
as  efficient  as  the  other.  In  laboratory  experiments  it  is 
necessary  not  only  to  get  your  result,  but  to  prove  your 
result  is  correct,  and  the  proof  of  the  theory  admits  of 
ready  demonstration  in  your  own  laboratories,  although 
it  is  uinit  for  a  lecture  experiment,  at  all  events  in  the 
only  form  I  have  tested  it.  If  you  will  take  two  ordinary 
jpflQlSiX  ladles  for  melting  lead,  cover  the  lower  part  of  one 


of  these  with  the  projecting  rods  or  studs  and  leave  the 
other  plain,  you  will  find  on  melting  a  specified  quantity 
of  metal  in  each  that  the  difference  in  duty  between  the 
two  is  very  small.  The  slight  increase  may  be  fully  ac- 
counted for  by  the  difference  in  the  available  heating 
surface  reducing  the  amount  of  waste  heat  passing  away, 
and  this  proves  that  flame  contact,  and,  therefore,  quick 
absorption  of  heat,  takes  place  on  plain  surfaces  as  soon  as 
these  are  above  a  certain  temperature,  which,  in  a  metal 
ladle,  very  soon  occurs.  What  the  temperature  is  which 
admits  of  flame  contact  I  have,  as  yet,  not  been  able  to 
test  thoroughly,  and  it  will  need  some  consideration  how 
the  determination  of  this  is  to  be  correctly  made  ;  at  the 
same  time  it  is  a  question  in  physics  which  should  be 
capable  of  being  answered. 

Let  us  now  take  the  other  side  of  the  question.  If  the 
efficiency  of  a  surface  depends  on  flame  contact,  there 
must,  of  course,  be  flame,  or  at  least  gases  of  an  extremely 
high  temperature,  and  we,  therefore,  cannot  expect  this 
extraordinary  increase  of  efficiency  in  any  part  of  our 
boiler  except  where  flame  exists,  and  if  these  projectors 
are  placed  in  a  boiler,  anywhere  except  in  contact  witk 
flame,  their  efficiency  must  be  reduced  to  that  of  ordinary 
heating  surface.  They  are,  of  course,  useful,  but  only  in 
the  same  way  as  ordinary  flue  surface.  When  we  come  to 
boilers  for  raising  steam,  which  have  to  stand  high  pres- 
sures, we  come  to  other  difficulties  of  a  very  serious  nature, 
which  require  special  provision  to  overcome  them.  To 
put  such  rods  as  I  have  referred  to  in  a  boiler-plate  neces- 
sitates the  plate  being  drilled  all  over  with  holes,  causing 
a  dangerous  source  of  weakness,  as  the  rods  cannot  be 
used  as  stays;  further  than  this,  they  would  render  really 
efficient  examination  a  matter  of  extreme  difficulty,  and 
would  be  liable  to  give  rise  to  frequent  and  almost  incur- 
able leakages;  but  there  is,  fortunately,  a  very  simple  way 
to  overcome  this  difficulty.  I  have  found  that  rods  or 
points,  such  as  I  have  described,  are  not  necessary,  and 
that  the  same  results  can  be  obtained  bv  webs  or  angle- 
ribs  rolled  in  the  plates.  My  experiments  in  this  direc- 
tion are  not  complete,  and  at  present  they  tend  to  the 
conclusion  that  circular  webs,  which  would  be  of  the 
greatest  efficiency  in  strengthening  the  flues,  are  not  so 
efficient  for  heating  as  webs  running  lengthwise  with  the 
flue,  and  in  a  line  with  the  direction  oi  the  flame.  This 
point  is  one  which  1  am  at  present  engaged  in  testing 
with  experimental  boilers  of  the  Cornish  and  Lancashire 
types,  and  as,  with  gas,  we  have  a  fuel  which  renders 
every  assistance  to  the  experimenter,  it  will  not  take  long 
to  prove  the  comparative  results  obtained  by  the  two 
different  forms  of  web.  Those  of  you  who  have  steam 
boilers  will,.no  doubt,  know  the  great  liability  to  cracking 
at  the  rivet-holes  in  those  parts  where  the  plates  are 
double.  This  cracking,  so  far  as  my  own  limited  experi- 
ence goes,  being  usually,  if  not  always,  on  the  fire  side, 
where  the  end  of  the  plate  is  not  in  direct  contact  with 
the  water — where  it  is,  in  fact,  under  the  conditions  of 
one  of  the  proposed  webs — I  think  we  may  safely  come  to 
the  conclusion  that  this  cracking  is  caused  by  the  great 
comparative  expansion  and  contraction  of  the  edge  of  the 
plate  in  contact  with  the  fire ;  and  it  will  probably  be 
found  that  if  the  plates  are  covered  with  webs  the  whole 
of  the  surface  of  the  plates  will  be  kept  at  a  higher  and 
more  uniform  temperature,  and  the  tendency  to  crocks  at 
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the  rivet-holes  will  be  reduced.  This  is  a  question  not 
entirely  of  theory,  but  needs  to  be  tested  in  actual  prac- 
tice. 

There  is  another  point  of  importance  in  boilers  of  the 
locomotive  class,  and  those  in  which  a  very  high  temper- 
ature is  kept  in  the  fire-box,  and  this  is  the  necessity  of 
determining  by  direct  experiment  the  speed  with  which 
heat  can  safely  be  conducted  to  the  water  without  causing 
the  evolution  of  steam  to  be  so  rapid  as  to  prevent  the 
water  remaining  in 'contact  with  the  plates,  and  also 
whether  the   steam  will  or  will  not  carry  mechanically 

:  with  it  so  much  water  as  to  make  it  objectionably  wet, 
and  cause  priming  and  loss  of  work  by  water  being  carried 
into  the  cylinders.  I  have  observed  in  the  open  boilers  I 
use  that  when  sufficient  heat  is  applied  to  evaporate  i 
cubic  foot  of  water  per  hour  from  i  square  foot  of  boiler 
surface,  the  bulk  of  the  water  in  the  vessel  is  about 
doubled,  and  that  the  water  holds  permanently  in  suspen- 
sion a  bulk  of  steam  equal  to  itself.  I  have,  as  yet,  not 
had  sufficient  experience  to  say  anything  positively  as  to 
the  formation  or  adhesion  of  scale  on  such  surfaces  as  I 
refer  to,  but  the  whole  of  my  experimental  boilers  have 
up  to  the  present  remained  bright  and  clean  on  the  water 
surface,  being  distinctly  cleaner  than  the  boiler  u^^d  with 
ordinary  flat  surfaces.  It  is,  I  believe,  generally  acknowl- 
edged that  quick  heating  and  rapid  circulation  prevents 
to  some  extent  the  formation  of  hard  scale,  and  this  is  in 
perfect  accord  with  the  results  of  my  experiments.  The 
experiments  which  I  have  shown  you  I  think  demonstrate 
beyond  all  question  that  the  steaming  power  of  boilers  m 
limited  spaces,  such  4s  our  sea-going  ships,  can  be  greatly 
increased ;  and  when  we  consider  how  valuable  space  is 
on  board  -hip,  the  matter  is  one  worthy  of  serious  study 
and  experiment.  It  may  be  well  to  mention  that  some  ap- 
plications of  this  theory  are  already  patented. 

I  will  now  show  you  as  a  matter  of  interest  in  the  appli- 
cation of  coal  gas  as  a  fuel  how  quickly  a  small  quantity 
of  water  can  be  boiled  by  a  kettle  constructed  on  the 
principle  I  have  described,  and  to  make  the  experiment  a 
practical  one  I  will  use  a  heavy  and  strongly-made  copper 
kettle  which  weighs  6}4  pounds,  and  will  hold  when  full 
one  gallon.  In  this  kettle  I  will  boil  a  pint  of  water,  and, 
as  you  see,  rapid  boiling  takes  place  in  50  seconds.  The 
same  result  could  be  attained  in  a  light  and  specially 

'  made  kettle  in  30  seconds,  but  the  experiment  would  not 
be  a  fair  practical  one,  as  the  vessel  used  would  not  be  fit 
for  hard  daily  service,  and  I  have,  therefore,  limited  my- 
self to  what  can  be  done  in  actual  daily  work  rather  than 
laboratory  results,  which,  however  interesting  they  may 
be,  would  not  be  a  fair  example  of  the  apparatus  in  actual 
use  at  present.  .         <  -       -  :  :  i^ 


THE   GRAPHOPHONE. 


One  of  the  most  brilliant  conceptions  of  Mr.  Thomas 
A.  Edison  was,  that  a  record  could  be  made  of  sounds 
from  which  the  sounds  could  be  reproduced.  After  con- 
siderable exp>eriment,  Mr.  Edison  invented  the  instrument 
known  the  world  over  as  the  phonograph.  This  little 
machine  consists  of  a  cylinder  about  three  inches  in 
diameter,  covered  with  a  shallow  spiral  groove,  upon 
which  is  placed  tinfoil.  The  cylinder  is  so  arranged  that 
it  will  travel  horizontally  back  or  forth  by  means  of  a 


screw,  and  is  operated  by  a  crank.  The  sounds  are  com- 
municated to  the  tinfoil  by  a  steel  point  attached  to  a 
diaphragm  that  is  agitated  by  the  sounds  coming  through 
a  tube,  to  which  is  attached  a  mouth-piece.  The  con- 
cussion of  the  sound-waves  striking  upon  the  diaphragm 
forces  the  metal  point  forward,  which  is  already  in 
contact  with  the  tinfoil,  and  makes  indentations  as  the 
cylinder  revolves  with  the  movement  of  the  crank. 

In  order  to  reproduce  the  sounds  the  diaphragm  is  re- 
placed to  its  point  of  starting,  and  the  steel  pKDint  goes 
over  the  record,  following  the  path  of  the  indentations 
made  on  the  tinfoil  upon  the  rotation  of  the  cylinder. 
The  point  agitates  the  diaphragm,  which  in  turn  agitates 
the  air  in  the  tube,  and  the  rep>etition  of  the  sound  is 
thereby  produced. 

Several  hundred  of  the  machines  above  described  were 
put  upon  the  market,  and  quite  a  number  were  sold,  but 
the  phonograph  failed  to  make  a  success,  for  the  reason 
that  the  machine  was  not  only  a  clumsy  piece  of  mechan- 
ism, frequently  getting  out  of  adjustment,  but  more 
especially  because  of  the  fact  that  the  surface  upon  which 
the  record  was  made  was  pliable,  and  likely  to  be  obliter- 
ated by  a  mere  accidental  pressure  upon  it. 

Believing  in  the  possibility  of  making  a  successful 
machine  to  record  and  reproduce  sounds.  Prof.  Alexander 
Graham  Bell,  Dr.  Chichester  A.  Bell,  and  Mr.  Sumner 
Tainter  associated  themselves  together,  under  the  name 
of  the  Volta  Laboratory  Association,  and  established  a 
laboratory  in  the  city  of  Washington,  one  of  the  principal 
objects  of  which  was  to  experiment  upon  methods  of  re- 
cording and  reproducing  sound.  After  several  years  of 
experiment  the  inventors  of  the  graphophone  now<iesire 
that  the  writer  shall  introduce  to  the  world  the  tesults 
they  have  obtained. 

The  word  "  graphophone  "  is  a  simple  transposition  of 
the  word  "  phonograph,"  and  is  intended  to  convey  the 
same  meaning.  -  j 

Mr.  Sumner  Tainter  soon  saw  that  tinfoil  presented  a 
surface  unfit  for  the  purpose  it  was  called  upon  to  fulfill, 
because  of  its  pliability  and  destructibility.  Many  and 
elaborate  experiments  were  made  to  discover  a  substance 
upon  which  a  perfect  and  durable  sound-record  could  be 
made.  Mr.  Tainter  conceived  the  idea  of  using  a  surface 
upon  which  the  sound-record  could  be  cut,  insta^d  of 
indenting  a  soft  and  pliable  surface  as  is  done  in  the 
Edison  machine.  It  was  finally  decided  upon  to  use  a 
paper  surface  coated  with  a  preparation  composed  of  wax 
and  paraffine. 

The  graphophone  is  made  in  two  forms,  one  co  make 
the  records  upon  a  cylindrical  surface,  the  other  upon  a 
disk  or  flat  surface,  the  same  principles,  however,  govern- 
ing each  machine.  The  machines  are  provided  with  two 
diaphragms;  one  used  in  making  the  record  and  the  other 
in  reproducing  the  sound.  The  cylindrical  machine 
stands  about  five  or  six  inches  high  by  eight  wide,  and 
weighs  about  ten  pounds.  There  is  no  skill  required  in 
the  manipulation  of  the  machine,  the  rotation  of  the 
cylinder  being  accomplished  by  a  crank  or  automatic 
motion.  Mr.  Tainter  has  exhibited  a  great  amount  of 
ingenuity  and  skill  in  devising  the  various  parts  of  the 
machine,  and  suiting  them  to  the  purposes  for  which 
they  were  designed.  The  instrument  is  a  marvel  of  per- 
fection in  accuracy  of  the  movements  of  all  its  parts^ 
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Upon  a  diaphragm  three  inches  in  diameter  a  steel 
point  is  attached,  which  cuts  a  minute  hair-line  in  the 
surface  of  the  waxed  cylinder  upon  ^he  agitation  of  the 
diaphragm  by  a  sound.  The  indentation  is  so  slight  as 
to  be  scarcely  perceptible,  and  yet  these  records  can  be 
gone  over  time  and  again,  and  are  just  as  perfect  after  a 
hundred  repetitions  as  they  were  at  first. 

UpKJn  a  cylinder  six  inches  in  length  by  an  inch  and  a 
quarter  in  diameter,  one  is  enabled  to  record  at  least  five 
minutes'  conversation.  The  cylinder-holder  is  construct- 
ed with  a  ball  joint  at  one  end,  and  can  be  easily  tipped 
so  as  to  allow  the  hollow  cylinder  to  be  rapidly  slipped 
on  or  off. 

The  disk  machine  possibly  has  some  advantages  over 
the  cylindrical  machine,  because  of  the  fact  that  the  rec- 
ord is  made  upon  a  flat  surface,  and  appears  in  the  form 
of  a  spiral  line.  For  the  purpose  of  copying  records,  and 
possibly  for  preservation,  the  flat  surface  is  probably 
superior,  but  as  each  machine  has  advantages  peculiar  to 
itself,  it  is  a  difficult  matter  to  judge  which  will  prove 
the  superior  for  all  purposes. 

Either  of  these  machines  is  in  a  condition  at  the  present 
time  to  do  the  amanuensis  work  usually  done  by  sten- 
ographers. For  instance,  any  one  may  sit  before  the 
graphophone  and  in  ordinary  tones  speak  his  daily  cor- 
respondence into  the  machine.  His  letters  can  then  be 
written  by  a  copyist,  who  can  write  from  the  dictation  of 
the  machine. 

By  a  neat  mechanical  contrivance  the  operator  is  en- 
abled to  take  as  many  words  at  a  time  as  he  can  con- 
veniently remember,  and  should  he  forget  any  part  of  the 
the  sentence,  by  a  slight  pressure  of  the  finger  on  a  rod 
running  along  the  base  of  the  machine  the  reproducer 
will  repeat  the  sentence. 

Should  a  correspondent  also  have  a  graphophone,  the 
writer  of  the  letter  could  in  a  few  moments  dictate  what 
would  make  a  lengthy  epistle,  enclose  it  in  a  box  about 
the  size  of  the  apothecary's  "  pill  box,"  place  a  stamp 
thereon,  and  transmit  through  the  mails.  The  corre- 
spondent can  in  turn  place  the  cylinder  received  upon 
his  graphophone.  and  listen  to  the  letter  of  his  friend 
with  his  voice  preserved,  thereby  avoiding  the  vexation 
and  loss  of  time  consequent  upon  an  encounter  with  bad 
chirography. 

(Jne  of  the  most  novel  and  interesting  features  of  this 
machine  is  its  ability  to  record  the  sounds  of  a  number  of 
voices  speaking  at  the  same  time;  this  is  done  on  one 
instrument,  by  one  diaphragm,  one  metallic  point,  and 
up>on  a  single  line.  How  it  is  done  finds  an  explanation 
in  the  fact  that  the  different  tones  of  the  voices  vibrate 
with  unlike  speed  and  force,  and  thus  make  different  im- 
pressions upon  the  diaphragm,  and  move  the  metallic 
point  in  a  different  way.  so  as  to  make  a  record  of  the 
various  sounds.  The  diaphragm  of  this  machine,  like  the 
drum  of  the  ear,  can  receive  and  record  distinctly  the 
various  sounds  of  a  quartet  of  singers.  ,      .     ^   • 

The  graphophone  is  now  prepared  to  represent  all 
moods;  it  will  tell  you  a  funny  story,  and  laugh  with  you 
in  natural  tones ;  it  will  repeat  a  tragedy  that  is  blood- 
curdling in  its  nature;  it  will  tell  you  a  love  story  with 
all  the  ardor  of  a  wooer;  it  will  sing  you  an  Irish  song, 
or  whistle  a  selection  from  the  "  Mikado." 

It  is  expected   soon  to  be  able  to  correctly   reproduce 


the  songs  of  great  singers,  and  the  recitations,  dialogues, 
etc,  of  distinguished  actors,  and,  by  a  process  already 
successful,  to  copy  the  records  of  the  songs  or  recitations 
and  dispose  of  them  at  a  trifle,  thus  enabling  a  person  to 
enjoy  at  home  such  delightful  singing  as  Patti  would 
render,  or  such  elocution  as  we  would  li.sten  to  from 
Edwin  Booth. — F.  Z.  Maguire,  in  Harper's  Weekly. 


The  Master  Mechanics'  Association. 


COMMITTEES     ANI>    .SUBJECTS     FOR    DISCUSSION     AT    THE 
TWENTIETH    ANNUAL    MEETING,   JUNE,    1887. 


No.  I.  Proportion  of  Locomotive  Cylinders.  To  give  the 
best  results,  what  rule  should  be  followed  for  proportion- 
ing the  cylinders  of  an  engine,  wben  the  size  of  driving- 
wheels,  weight  available  for  adhesion  and  boiler  steam 
pressure  are  given  quantities?  Charles  Blackwell,  Union 
Pacific:  F.  L.  Wanklyn.  Grand  Trunk;  T.  E.  Barnett, 
Canadian  Pacific.  '         .    '    ':':•::. 

No.  2.  Traction  Tncreasers.  Their  various  types  and 
relative  merits  ;  also,  cases  in  which  their  use  can  be  rec- 
ommended. R.  H.  Briggs,  Chesapeake,  Ohio  &  South- 
western;  D.  O.  Shaver,  Pennsylvania;  T.  J.  Hatswell, 
Flint  &  Pere  Marquette. 

No.  3.  Cross-heads  and  Gnide-Bars.  The  various  types 
in  use,  the  materials  and  their  construction,  and  results 
obtained.  F.  M.  Dean,  N.  W.  Harrison,  J.  B.  Henny. 
New  York  &  New  England.  : 

No.  4.  Packina;.  The  various  forms  of  piston  packing 
in  use.  and  obtained  results.  Also,  the  most  economical 
and  satisfactory  packing  for  piston-rods,  valve-stems,  reg- 
ulator and  air-pump  stuffing  boxes,  with  results  obtained. 
J.  W.  Stokes.  Ohio  &  Mississippi;  Allen  Cooke,  Chicago 
&  Eastern  Illinois;  Henry  Schlacks,  Illinois  Central.   ; 

No.  5.  Locomotive  Preparation.  Washing  and  lighting 
up  locomotives ;  showing  the  best  system  in  use  for  wash- 
ing out  and  the  most  economical  and  expeditious  mode 
of  raising  steam  and  the  necessary  plant  for  same.  G.  W. 
Eitenger,  Chesapeake  &  Ohio  ;  W.  H.  Thonias,  East  Ten- 
nessee, Virginia  &  Georgia ;  T.  VV.  Gentry,  Richmond  & 

Danville.  .  •       v      '    /     .  ^•  ' 

No.  6.  Coaling  up  Locomotives.  The  various  plans  in 
use  and  their  relative  cost  and  efficiency.  J.  Davis  Bar- 
nett, Canadian  Pacific;  James  Strode,  Northern  Central; 
Charles  Graham,  Delaware,  Lackawanna  &  Western. 

No.  7.  Standard  Form  of  Tire  Section.  J.  N.  Lauder, 
Old  Colony;  Jacob  Johann,  Chicago  &  Atlantic;  H.  N. 
Sprague,  Pittsburgh,  Pa. 

No.  8.  What  Control  has  the  Engineer  Qi/er  the  Wear 
of  Driving -Wheel  Tiref  John  McKenzie,  New  York, 
Chicago  &  St.  Louis ;  J.  S.  Graham,  Lake  Shore  &  Michi- 
gan Southern;  Fred.  B.  Griffith,  Delaware,  Lackawanna  & 
Western.   ;      .■■"<"'  -r-^  ■■■:""■.  ..^-r-  ■■'■'->.  •/■•''■■■•:-' .v--",.  .  ',.'' 

Associate  Member  Papers. — F.  B.  Miles,  Robert  Grini- 
shaw. 

OBITUARY   COMMITTEE. 

M.  M.  Pendleton. — C.  W.  Walker,  Seaboard  &  Roanoke  ; 
J.  F.  Devine,  Wilmington  &  Weldon;  James  McGlenn, 
Carolina  Central. 

G.  E.  Boyden. — J.  N.  Lauder,  Old  Colony  ;  George  Rich- 
ards, Boston  &  Providence;  Jos  M.  Whitlock,  New  Haven 
&  Derby.  ■-■,:,  ;■■,■.-.   .  -■■■'■:_:,'--'y..^s-- ■::..-:■  ''-..^yj.:::.--:.', : 
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S.  H.  Dotterer.—R.  C.  Blackall,  Delaware  &  Hudson 
Canal ;  H.  W.  Eddy,  Boston  &  Albany ;  O.  Stewart,  Fitch- 
burg.  ■:''"•■>'•■"■■■■■'"  '^■'^--■■-"^  -' '-v:  ■  ■/•■  ;•>•.  ■-•■  •  ■~^;.>.; :-■■-:  •^■.^- 
•  J.  C.  McCiine. — J.  S.  Turner,  Mexican  Central ;  H.  P. 
Olcott,  Atchison,  Topeka  &  Santa  Fe  ;  A.  H.  Watts,  Texas 
Pacific. 

yoltn  Iranson. — James  Patterson,  Cincinnati,  Indianap- 
olis, St.  Louis  &  Chicago;  E.  A.  Campbell,  East  &  West 
Texas  ;  James  Meehan^  Cincinnati,  New  Orleans  &  Texas 
Pacific.     ■•!^ -:-■'■  ->^V;  :'.  .;'^:   •■.■■\  ■.■■■■:■■';<  -/'-v  .■::      •-... :  N.  C.-.'/y":-' 
GENERAL   SUPERVISORY   COMMITTEE.       ■  ■       •:  •  ^ 

,:  Printing  jund  "Bos/on  Fund."— 'WiW'ia.nx  Woodcock, 
Jacob  Johann,  R.  H.  Briggs,  J.  H.  Setchel,  George  Rich- 
ards. 

Standing  Committee  on  Subjects. — T.  B.  Twombly,  Chi- 
cago, Rock  Island  &  Pacific;  Charles  Blackwell,  Union 
Pacific;  George  Hackney,  Atchison,  Topeka  &  Santa  Fe. 
"  Committee  of  Arrangements  of  Tiaentieth  Annual  Meet- 
ing.— Geo.  W.  Cushing,  Northern  Pacific,  St,  Paul  ;  Clem_ 
Hackney,  Union  Pacific,  Omaha;  R.  R.  Bushnell,  Burl- 
ington, Cedar  Rapids  &  Northern.  Cedar  Rapids.  , 


Inoxidizable  Surfaces  for  Iron. 


There  are  many  methods,  technically  known  as  "  bronz- 
ing," for  rendering  the  surface  of  iron  moxidizable,  but 
they  are  confined  to  certain  trades,  such,  for  instance,  as 
gunmaking.  and  the  engineer  knows  but  little  of  them. 
He  has  neither  the  time  nor  the  patience  to  carry  out  the 
ten  or  twenty  alternate  rustings  and  polishings  which  are 
required  to  get  a  good  bronzed  surface.  If  he  has  to  ex- 
pose bright  work  to  the  weather,  his  only  resources  are 
constant  greasing  and  rubbing,  or  the  paint  brush.  In 
the  case  where  the  metal  is  black,  he  has  a  little  more 
scope  and  can  employ  either  galvanizing  or  the  Bower- 
Barff  process,  and  cover  the  object  with  a  protective  skin 
of  either  zinc  or  magnetic  oxide  of  iron.  A  new  method, 
which  promises  to  be  easier  of  application  than  any  of  the 
previous,  has,  however,  been  lately  brought  out  by  M.  A. 
de  Meritens,  the  well-known  electrician,  and  if  it  succeeds 
as  well  in  the  hands  of  the  public  as  it  does  with  the  in- 
ventor, should  find  a  very  extended  application.  The 
article  to  be  projected  is  placed  m  a  bath  of  ordinary  or 
distilled  water,  at  a  temperature  of  from  70°  to  So'^  Cen- 
tigrade (158°  to  176°  Fahr.)  and  an  electric  current  ig 
sent  through.  The  water  is  decomposed  into  its  elements, 
oxygen  and  hydrogen,  and  the  oxygen  is  deposited  on  the 
metal,  while  the  hydrogen  appears  at  the  other  pole, 
which  may  either  be  the  tank  in  which  the  operation  is 
conducted,  or  a  plate  of  carbon  or  metal.  The  current 
has  only  sufficient  electromotive  force  to  overcome  the 
resistance  of  the  circuit  and  to  decompose  the  water,  for 
if  it  be  stronger  than  this,  the  oxygen  combines  with  the 
iron  to  produce  a  pulverulent  oxide  which  has  no  adher- 
ence. If  the  conditions  are  as  they  should  be,  it  is  only 
a  few  minutes  after  the  oxygen  appears  at  the  metal,  before 
the  darkening  of  the  surface  shows  that  the  gas  has  united 
with  the  iron  to  form  the  magnetic  oxide  Fe  O*,  which 
it  is  well  known  will  resist  the  action  of  the  air,  and  pro- 
tect the  metal  beneath  it.  After  the  action  has  continued 
an  hour  or  two,  the  coating  is  sufficiently  solid  to  resist 
the  scratch  brush,  and  it  will  then  take  a  brilliant  polish. 
The  depth  of  penetration  is  shown  by  the  following  fact. 


A  gun  barrel  was  oxidized,  and  then  the  magnetic  coating 
was  completely  removed  by  emery,  until  the  surface  again 
became  white.  It  was  again  returned  to  the  bath,  and 
immediately,  on  the  passage  of  the  current,  the  black 
color  again  reappeared.  If  a  piece  of  thickly  rusted  iron 
be  placed  in  the  bath,  its  sesquioxide  (Fe*  O')  is  rapidly 
transformed  into  the  magnetic  oxide.  This  outer  layer 
has  no  adhesion,  but  beneath  it  there  will  be  found  a 
coating  which  is  actually  a  part  of  the  metal  itself.  ■^'  -- 

In  the  early  experiments  with  this  process.  M.  de  Meri- 
tens employed  pieces  of  steel  only.  But  when  he  turned 
to  objects  in  wrought  and  cast-iron  he  found  that  he  no 
longer  was  successful,  for  the  coating  was  not  fast,  and 
came  off  with  the  slightest  friction.  After  many  trials 
with  currents  of  different  electromotive  force,  he  reversed 
the  order  of  affairs,  and  placed  the  iron  at  the  negative 
pole  of  the  apparatus,  after  it  had  been  already  applied  to 
the  positive  pole.  Here  the  oxide  was  reduced,  and  hy- 
drogen was  accumulated  in  the  pores  of  the  metal.  The 
specimens  were  then  returned  to  the  anode,  when  it  was 
found  that  the  oxide  appeared  quite  readily  and  was  very 
solid.  But  the  result  was  not  quite  perfect,  and  it  was 
not  until  the  bath  was  filled  with  distilled  water,  in  place 
of  that  from  the  public  supply,  that  a  perfectly  satisfactory 
result  was  attained.  •..'/"-  'v  -^  " 

The  process,  it  will  be  seen,  is  perfectly  simple,  and 
demands  but  little  skill  in  its  execution.  Now  that  dyna- 
mo machines  have  superseded  batterios  as  sources  of 
electricity,  all  that  is  required  is  a  tank,  a  quantity  of 
distilled  water,  and  a  little  power  to  drive  the  machine. 
By  placing  a  number  of  bathg  in  series,  and  increasing  or 
diminishing  their  number,  the  electromotive  force  of  the 
current  can  be  regulated  without  any  arrangements  of 
artificial  resistances.  We  expect  that  many  manufacturers 
will  give  this  process  a  trial. — Engineering. 


Railroad  Signals, 


A  CORRESPONDENT  in  the  Engtis/i  Mechanic  discusses 
the  subject  of  signals  in  the  following  catechetical  form  : 

Q.  What  are  railroad  signals  for?  , 

A.  To  admit  a  train  into  a  section  and  to  protect  it  as 
long  as  it  is  m  that  section  by  securing  an  interval  of 
space  between  it  and  any  following  train.  Accepting  this 
as  their  chief  function,  it  goes  without  saying  that  good 
sighting  of  them  is  the  first  essential,  and,  without  wishing 
to  be  dogmatical.  I  claim  that  this  disposes  of  all  argu- 
ment on  the  point  of  which  side  of  the  line  should  they 
be  on.  They  are  for  use,  and  must  be  where  they  can 
best  be  seen  by  an  approaching  driver,  and  they  are  not 
required  to  be  part  of  a  rigid  system  of  propriety,  although 
if,  when  they  are  set  back  a  sufficient  distance  to  fulfill 
their  object,  they  can  be  as  well  seen  on  the  left  hand  or 
near  side  of  the  line  as  elsewhere,  the  near  side  is  un- 
doubtedly the  right  place  for  them ;  if  not,  put  them 
where  they  can  best  be  sighted. .  I  would  not  increase  the 
distance  simply  to  get  the  signal  on  the  near  side,  having 
regard  to  the  accompanying  disadvantages  of  increased 
liability  to  broken  wires,  longer  lengths  of  wire  for  expan- 
sion and  contraction,  more  costly  to  maintain,  and  a 
harder  pull  for  the  signalman.  '■■■  .  ,-,,  v  .     ■ 

Q.  What  should  the  colors  of  the  signal-lamps  be? 

A.  All  are  agreed  as  to  red  for  danger,  "  stop,"  but  some 
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confusion  arises  from  differences  of  practice  as  to  the 
color  for  "go  on."  It  is  necessary  that  the  invitation  to 
a  driver  to  go  on  should  be  as  unmistakable  as  the  signal 
to  stop.  White  near  a  town  or  highway  may  be  a  street- 
lamp,  or  it  may  be  a  danger  signal  with  the  red  spectacle 
broken  out.  A  white  light,  therefore,  when  seen  by  a 
driver  where  he  expects  to  find  his  signal,  but  fails  to  do 
so,  should  be  treated  as  a  danger  signal,  lor  it  may  be  his 
own  signal  at  danger  and  the  spectacle  broken,  or  his  sig- 
nal at  danger  may  be  blown  out ;  and,  as  white  will  not, 
therefore,  do  for  the  "  go  on  "  signal,  we  are  left  with  green 
as  the  only  alternative.  Thus,  we  have  simplicity  itself, 
and  the  nearest  approach  to  efficiency  with  it — namely, 
red,  "stop";  green,  "  go  on."  These,  I  submit,  are  ihe 
only  two  signal  lights  a  driver  should  have.  The  terms 
"caution  "  and  "  all  right,"  as  separate  from  each  other, 
are,  I  consider,  likely  to  lead  to  confusion— of  sense,  at 
any  rate.  Caution  is  always  necessary  in  railway  working, 
and  to  draw  a  distinction  between  a  "  caution  "  signal  and  an 
"  all-right  "  signal  (by  a  reductioad  absurdum — go  on  with- 
out caution)  is  bad  in  principle.  Of  course,  my  remarks 
are  directed  to  block  working,  and  leave  the  old  time 
interval  system  out  of  account,  and  my  point  is  that  white 
as  an  "  all-right "  signal  should  be  as  obsolete  as  that  time- 
interval  system,  of  which  it  formed  a  part  is  becoming.  ■ 
Q.  Should  green  be  used  as  a  back-light } 
A.  Unhesitatingly,  no  !  The  object  of  a  back-light  is  to 
let  the  signalman  know,  first  and  foremost,  that  his  lamp 
is  burning,  and  his  signal  at  danger  ;  and,  secondly,  that 
the  signal  obeys  his  lever,  and  as  a  back-light  should  not 
be  of  such  a  color  that  it  can  be  mistaken  for  a  signal,  it 
should  not  be  green.  Blue,  purple,  or  yellow  are  out  of 
the  question,  and,  therefore,  we  arc  left  with  white  as  the 
only  alternative,  and  to  get  the  two  indications  by  this 
means,  we  must  have  the  white  light  for  the  one.  and  the 
absence  of  it  for  the  other,  which  demonstrates  that  the 
right  thing  for  back-lights  is  white  when  the  signal  is  at 
danger;  blank — /'.  ^.,  no  light  at  all — when  it  is"otT."  I 
am  fully  aware  that  many  companies  adopt  green  as  a 
back-light,  some  blue;  in  fact,  there  is  anything  but  uni- 
formity of  practice  on  this  point,  and  yet  it  is  of  great  im- 
portance, for  there  can  hardly  be  a  railway  man  of  any 
long  experience  who  has  not  known  of  mishap  arising 
from  a  green  back-light  being  mistaken  by  a  driver  for 
his  signal  to  "go  on."  To  this  day,  many  new  signals 
when  put  up  are  provided  with  green  back-lights,  which 
goes  to  show  that  the  importance  of  this  part  of  the  sub- 
ject is  not  fully  recognized.  For  my  part,  I  would  rather 
be  without  a  back-light  at  all  than  have  a  green  one. 

•Another  point  upon  which  the  views  of  correspondents 
would  be  valuable  is,  "  Should  home  signals  at  stations 
be  so  locked  as  to  lead  the  distant  signals,  or  should  the 
distant  signal  be  free  to  be  lowered  whether  the  home 
signal  is  at  danger  or  not,  and  the  reasons  for  and 
against } "  ;    "      . 

Life  and  Profits  of  a  Car.* 


When  we  consider  the  cost  of  equipping  a  road  with 
cars,  the  expense  to  keep  them  in  repairs,  and  mileage 
earned,  we  at  once  have  three  very  important  subjects 
which  involve  an  enormous  amount  of  capital.     An  in- 

*  Read  by  E.  C.  Spalding,  of  the  Western  &  Atlantic  Railroad,  at  the 
Car  Accountants'  Convention  at  Buffalo. 


vestigation  of  the  subject  cannot  fail  to  be  interesting, 
and  we  will  find  some  important  suggestions  presented 
during  our  examination.  Taking  the  value  of  a  car  as  the 
basis,  its  mileage  as  revenue  or  profit,  and  the  repairs  as 
expense,  we  are  sometimes  astonished  at  the  vastness  of 
the  interests  entrusted  to. our  care.  A  car  will  cost  $500. 
A  road  owning  a  thousand  will  have  invested  $500,000;  a 
road  operating  ten  thousand  will  expend  $5,000,000  in 
equipping  itself,  etc.  During  1882,  our  management  re- 
quired me  to  keep  an  individual  mileage  record  of  each 
car,  and,  as  we  were  then  in  the  South  interchanging 
daily  reports  of  movements  and  mileage,  I  was  able  to 
compile  my  tables  from  actual  figures,  and  not  estimates. 
A  road,  as  we  before  mentioned,  secures  its  cars  at  an  im- 
mense expense.  These  cars  are  then  turned  loose  upon 
the  country  and  are  expected  to  earn  a  reasonable  interest 
on  the  investriient.  We  see  at  a  glance  what  an  important 
department  in  railroads  this  is.  The  question  then  is, 
what  is  the  revenue  and  expense  involved,  and  what  profit 
to  a  railroad  is  a  car.^  This,  of  course,  depends  upon  the 
age  and  condition  of  a  car.  Below  I  present  a  table  show- 
ing the  average  mileage  made  by  our  cars  of  various  ages, 
also  repairs  done,  thus  giving  the  average  revenue,  ex- 
pense, and  net  loss  or  profit  by  cars  of  various  ages  : 


EARNINGS 

OF    BOX-CARS   IN    GENERAL 

SERVICE. 

Mileage. 
13.149 
•3,47'5 
'0,475 

9.847 
9,381 

Money. 
$98.62 
101.08 

78.56 
73-85 

74-11 

Repairs. 

$9.58 

38.13 
48.24 

45-85 
57-3" 

Net 

Profit. 

$89.04 
62.95 
30.32 
28..0 
16.80 

Percent. 
Profit.     Net  Loss. 

18 

6 
6 

3               ^    , 

Perct.  Age  of  car 
Loss.      Years. 

\f. .  .-■ 

:■■-;:$::■■■.-■ 

5 

9.349 
8,.,h8 

70.12 

67.26  - 

70.74 
60.74 

6.52 

$0.62 

1-9             6     ■   . 

-■  .9    V 

•■■-*>  •■; 

0,2S0 

9,^95 
7.'^56 

69.37 

69.71 
57-4» 

55-49 
49.80 

53-67 

n.88 
19.91 

3-75 

24-5       .  '  . 

It  will  be  noticed  that,  for  the  first  five  years  cars  make 
good  mileage,  and  will  average  9  per  cent,  profit  on  the 
investment ;  but,  during  the  next  five  years  the  mileage 
decreases,  repairs  increase,  and  the  net  profit  is  reduced 
to  an  average  of  one  and  three-fifths  per  cent.  This  sug- 
gests that  for  the  first  five  years  of  a  car's  life  it  is  a  good 
investment,  but  after  that  it  is  not  profitable  to  run  them 
as  an  investment.  For  the  first  five  years  a  car  will  net  9 
per  cent,  on  the  investment,  or  about  half  pay  for  itself  in 
mileage;  after  that  it  is  almost  "  nip  and  tuck  "  between 
mileage  and  repairs  for  the  next  five  years.  The  life  of  a 
car  depends  altogether  upon  how  long  a  road  is  willing  to 
patch  it  up  with  repairs.  I  believe  we  have  an  occasional 
car  now  in  service  which  was  built  twenty  years  ago,  but 
I  apprehend  that  very  little  of  the  original  cars  remain, 
and  that  it  has  been  more  expensive  to  keep  them  up 
than  it  would  have  been  to  have  destroyed  them  and  used 
the  old  iron  in  the  construction  of  new  cars.  These  fig- 
ures prove,  I  think,  that  mileage  at  the  rate  of  thitee- 
fourths  cent  per  mile  is  not  excessive,  and  results  only  in 
a  fair  profit  on  the  investment.  .  • 


Comparative     Performance    of    Simple    and     Compound 
Locomotives  on  Von  Borries's  System. 


Engineering  of  July  16th,  contains  a  tabular  statement 
which  gives  the  results  of  comparative  trials  to  determine 
the  saving  of  fuel  with  compound  locomotives,  built  on 
the  system  of  Von  Borries,  compared  with  "  normal  "  or 
simple  engines.  The  results  of  these  trials  may  be  sum- 
marized as  follows :  ■:•/■-■..;.?::/.;    ■  :'  <  '  ?"       -    :  .^ 
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1.  In  the  winter  of  1882-83,  runs  with  two  compound 
goods  and  two  "  normal  "  goods  locomotive  engines,  and 
with  special  trains,  made  soon  after  the  engines  were 
delivered,  and  before  the  persons  in  charge  of  them  had 
become  well  acquainted  with  the  compound  system, 
showed  a  'saving  by  the  compound  engines  of  10.5  per 
cent,  of  fuel.    :/ ,,.;..  ■■  ^■-  ; ./  ;;.•■;  ~  v  ^  •;■:.      ■::■:.'  ;-,V;  >;;;;;  ;■■:■■,: 

2.  In  the  summer  of  1883.  runs  with  a  compound  goods 
engine,  six  wheels  coupled,  and  a  "  normal  "  engine  of 
the  same  type,  with  goods  traffic,  showed  a  saving  of  17 
per  cent,  of  fuel. 

3.  In  the  autumn  of  1883,  runs  with  same  compound 
engine  that  was  used  in  the  second  trial,  and  two  "  nor- 
mal "  goods  engines,  with  six  wheels  coupled,  made  with 
two  special  trains,  only  on  mountain  stretches,  showed  a 
saving  of  20  per  cent,  of  fuel. 

4.  From  July  ist,  1883.  to  April  ist.  18S4,  a  comparison 
of  the  performance  of  two  compound  engines,  like  those 
used  in  previous  trials,  and  ten  "  normal  "  goods  engines, 
with  six  wheels  coupled,  showed  a  saving  of  21  per  cent. 
The  result  of  saving  in  this  case  was  arrived  at  by  an 
average  proportion  of  ihe  actual  consumption  of  fuel,  and 
the  quantity  usually  allowed  for  each  performance. 

5.  In  the  summer  of  1884,  one  of  the  compound  en- 
gines used  in  previous  trials  and  ten  "  normal "  goods 
engines  ma  ie  runs,  with  goods  trains,  showed  a  saving  of 
14.3  per  cent.  ■  ,:, 

6.  In  the  summer  of  1884,  one  of  the  compkound  and 
one  of  the  simple  engines,  used  in  previous  trials,  made 
runs  with  special  trains  and  showed  a  saving  of  16  per  cent. 

7.  Another  trial  under  the  same  conditions  as  the  pre- 
vious one  described,  but  made  in  the  autumn  of  18S4, 
showed  a  saving  of  16  per  cent. 

8.  From  October  ist.  1884.  to  January,  1885.  runs 
were  made  with  a  compound  "omnibus"  tank  engine, 
uncoupled,  and  a  "normal  omnibus"  tank  engine,  also 
uncoupled,  with  omnibus  trains,  and  showed  a  saving  of 
17  per  cent.    The  saving  gained  was  arrived  at  as  in  trial 

No. 4-  ■;■■  ■^'.■:  -.-■^  '--:■;>: ^:,; /--v. •■■■;" 

g.  From  November,  1884,  to  January,  1885,  runs  were 
made  with  one  compound  express  engine,  with  four 
wheels  coupled,  and  a  "  normal "  express  engine,  with 
four  wheels  coupled,  and  with  special  trains,  a  passenger 
and  an  express  train,  and  showed  a  saving  of  16  per  cent. 

10.  This  trial  was  made  with  a  compound  and  a  "  nor- 
mal "  express  engine,  with  three  passenger  trains,  one 
courier  train  and  two  express  trains,  and  showed  a  saving 
of  14.5  per  cent. 

The  first  trial  lasted  three  months,  the  second,  third, 
fifth,  sixth,  seventh,  ninth  and  tenth  lasted  two  months, 
and  the  fourth  nine  months.  The  steam  pressure  varied 
from  9  to  12  atmospheres.       ,,.  '     V    -   ; 


Boiler  Radiation  Tests. 


Professor  Kennedy  has  recently  made  some  careful 
tests  in  the  Engineering  Laboratory  of  University  College, 
London,  of  the  radiation  of  heat  from  a  boiler  covered  and 
uncovered.  The  boiler  is  described  as  being  of  the  marine 
locomotive  type  with  a  total  heatin::  surface  of  205  square 
feet.  The  working  pressure  was  120  pounds  per  square 
inch.  The  external  radiating  surface  of  the  boiler  is  about 
143  square  feet,  . 


The  results  of  these  trials  with  the  boiler  uncovered, 
showed  that,  starting  with  an  average  pressure  of  no 
pounds  per  square  inch,  it  took  nearly  six  hours  to  reach 
atmospheric  pressure  after  the  fires  were  withdrawn. 
The  rate  of  transmission  ofyheat  from  the  surface  was 
about  750  thermal  units  per  square  foot  per  hour  at 
starting,  and  was  diminished  to  about  400  after  six  hours, 
the  rate  of  diminution  being  fairly  constant. 

The  boiler  was  then  covered  all  over  with  a  laver,  about 
i^  inch  thick,  of  non-conductor  (Keenan's  comjx>sition). 
and  the  experiments  repeated  under  like  conditions. 
After  eleven  hours  there  was  still  a  pressure  in  the  boiler 
of  10  pounds  per  square  inch  above  the  atmosphere.  The 
maximum  rate  of  transmission  of  heat  from  the  surface 
of  the  boiler,  was  330  thermal  units  per  square  foot  per 
hour,  as  against  750  in  the  previous  experiments,  and  was 
210  after  eleven  hours. 

These  experiments  show  clearly  the  importance  of  boiler 
covering, 'and  also  give  a  means  of  determining  its  value 
and  the  economy  resulting  from  its  use.  A  full  report  of 
the  experiments  is  published  in  Engineering  of  July  30th 


^  Automatic  Couplings  in  England. 

At  a  meeting  of  the  Amalgamated  Society  of  Railway 
Servants  recently  held  in  the  offices  of  the  Society  in 
London,  the  general  secretary,  Mr.  E.  Harford,  in  his  re- 
port submitted  to  the  meeting,  first  referred  to  the  fact 
that  he  had  addressed  all  the  railway  companies  urging 
upon  them  the  necessity  of  adopting  on  their  systems  one 
or  the  other  of  the  wagon  couplings  approved  by  the 
jurors  of  the  coupling  trials  which  took  place  at  Nine 
Elms,  on  March  29th  and  two  following  days,  by  the  use 
of  which  the  dangers  attendant  I'pon  the  men  having  to 
pass  between,  or  over,  or  under  buffers  of  wagons  for  the 
purpose  of  coupling  or  uncoupling  them,  can  be  altogether 
obviated.  As  some  of  the  companies  took  no  notice 
whatever  of  this  appeal.  Several  others  wrote  that  the 
matter  was  under  consideration.  The  executive  com- 
mittee passed  the  following  resolution  on  the  coupling 
question:  "That  the  committee  regrets — and  considers 
that  the  public  will  regret — that  after  the  trials  at  Nine 
Elms  proved  beyond  doubt  that  efficient  mechanical 
couplings  had  been  invented  and  were  ready  to  be  em 
ployed,  the  railway  companies  of  the  country  are  still 
neglect mg  to  provide  for  the  safety  of  the  lives  of  their 
servants,  by  adopting  one  or  the  other  of  the  appliances 
of  which  we  so  highly  approve,  as  we  know  by  exf)erience 
that  they  will  greatly  reduce,  if  not  entirely  prevent,  the 
fearful  loss  of  life  which  is  so  terrible ;  and  we  are  also  of 
opinion  that  the  neglect  of  the  companies  should  receive 
the  attention  of  the  public,  the  Board  of  Trade  and  Par- 
liament." 


The  Electrical  Transmission  of  Force. 


During  the  last  ten  years  M.  Marcel  Deprez  has  been 
engaged  in  experiments  connected  with  the  transmission 
of  force  by  means  of  electricity.  Tne  Rothschilds  some 
time  since  provided  him  with  an  unlimited  credit  to  prose- 
cute his  researches  at  Creil,  under  the  inspection  of  a 
commission  of  thirty-eight  men  of  science.  On  Friday 
the  commission  met  to  hear  a  report  on  the  results  at 
present  obtained,  drawn  up  at  their  request  by  M.  Maurice 
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Levy.  This  report  was  unanimously  approved.  It  ap- 
pears from  it  that  we  can  now.  with  only  one  generator 
and  only  one  receptor,  transport  to  a  distance  of  about 
thirty-five  miles  a  force  capable  of  being  used  for  indus 
trial  purposes  of  fifty-two  horse  power,  with  a  yield  of  45 
per  cent.,  without  exceeding  a  current  of  ten  amperes. 
When  the  amount  of  force  absorbed  by  the  apparatus 
used  to  facilitate  the  rece.nt  experiment,  but  not  required 
in  the  applications  to  industrial  purposes,  is  added,  the 
yield  will  be  nearly  50  p»er  cent. 

The  commission  certifies  that  the  machines  now  work 
regularly  and  continuously.  The  maximum  electro-motive 
force  is  6,290  volts.  Before  the  construction  of  the  Marcel 
Deprez  apparatus  the  maximum  force  did  not  exceed 
2,000  volts.  The  report  states  that  this  high  tension  does 
not  give  rise  to  any  danger,  and  that  no  accident  has  oc- 
curred during  the  past  six  months.  The  commission  is 
of  opinion  that  the  transmitting  wire  may  be  left  un- 
covered on  poles,  provided  it  be  placed  beyond  the  reach 
of  the  hand.  It  estimates  at  nearly  /5.000  the  probable 
cost  of  the  transmission  of  fifty  horse  power  round  a  cir 
cular  line  of  about  seventy  miles.  This  price  would, 
however,  be  much  diminished  if  the  machines  were  fre- 
quently constructed. 

The  commission,  in  the  name  of  science  and  industry, 
warmly  congratulated  M.  Deprez  on  the  admirable  results 
which  lie  had  obtained,  and  expressed  thanks  to  the  Roths- 
childs for  the  generous  aid  extended  to  the  undertaking. 
— Corr, spoiideiue  London  Times,  Paris,  July  2jth. 


Store   Orders. 


Thk  Philadelphia  Times  says:  "We  print  in  to-day's 
paper,  in  fiu-simile,  variously  denominated  store  orders 
issued  for  labor  by  the  '  Bellefonte  Iron  and  Nail  Com- 
pany, Limited,'  and  with  them  the  full  text  ot  the  act  of 
1 88 1  forbidding  the  use  of  any  form  of  trade  orders  for 
labor,  and  declaring  the  penalty  for  the  misdemeanor 
defined  by  the  law.  Special  importance  will  be  attached 
to  the  trade  orders  for  labor  issued  by  the  Bellefonte  as- 
sociation, because  Gen.  Beaver,  an  honored  soldier,  re- 
spected citizen,  and  the  nominated  candidate  of  the  domi- 
nant parly  of  the  State  for  Governor,  is  the  chief  stock- 
holder and  president  of  tlie  company  that  thus  openly 
violates  the  law  for  the  protection  of  wage-laborers.  It 
will  be  difficult  for  Gen.  Beaver  to  exonerate  himself  from 
the  imputation  of  deliberate  lawlessness,  and  apparently 
for  the  purpose  of  enlarging  the  profits  of  his  company  at 
the  cost  of  the  labor  he  employs." 

[The  above  shows  that  workingmen  sometimes  have 
just  grounds  for  complaint  and  dissatisfaction,  a  fact  which 
some  persons,  especially  some  editors  of  newspapers,  try 
to  induce  the  public  to  doubt.— Eduor  Railroad 
Journal.] 

Slack  in  Freight  Trains. 


The  importance  which  the  "slack"  of  freight  trains 
coupled  with  the  ordinary  link  and  pin  was  found  at  the 
Burlington  brake  tests  to  possess,  as  an  element  in  the 
production  of  those  severe  shocks  or  bumps  experienced 
in  the  quick  stopping  of  long  trains,  led  to  some  very  in- 
teresting experiments  during  the  last  days  of  the  tests. 
A  train  of  fifty  loaded  cars  was  given  a  continuous  close 


coupling  by  driving  iron  wedges  into  the  links,  thus 
taking  up  all  the  loose  slack  and  leaving  only  "  spring' 
slack,  or  that  which  is  given  by  the  compression  of  the 
draw-bar  springs  when  the  train  is  started.  It  was  found 
necessary  to  drop  one  car  before  the  locomotive  could 
start  the  train  on  a  level.  Without  the  wedges  -that  is 
with  about  3  inches  of  loose  slack  at  each  coupling — the 
same  locomotive  was  able  to  start  but  48  cars.  The  ex- 
periments were  repeated  on  the  grade,  where  the  highest  ^ 
number  of  cars  which  the  engine  could  start  either  with 
close  or  open  couplings  was  38.  For  the  first  time  since 
the  question  of  the  part  borne  by  slack  in  enabling  a 
locomotive  to  start  a  long  and  heavy  train  began  to  be 
discussed  by  the  inventors  of  link  couplers  on  one  side 
and  of  hook  couplers  on  the  other,  the  thing  has  been  put 
to  actual  test  on  the  track.  It  seems  to  be  demonstrated 
that  loose  slack  gives  at  least  no  aid  in  starting  a  train, 
but  that  the  slack  given  by  the  bulTer  springs  is  sufficient. 
This  result  is  pleasing  to  those  interested  in  hook  coup- 
lers.— Railway  Reifiew.  '       ':.■',      ." 


Tunnel  Between    Denmark  and  Sweden. 


A  tele(;ram  from  Copenhagen,  published  in  \.\\c  Jour- 
nal ihs  Debats,  says  that  the  Swedish  and  Danish  news-^  ; 
papers  have  for  some  time  been  discussing  schemes  for 
the  construction  of  a  tunnel  between  Denmark  and 
Sweden  under  the  sound.  The  question  of  a  submarine 
way  between  the  two  countries  has  been  raised  several 
times,  but  never  so  seriously  as  now.  In  fact,  M.  A.  de 
Rothe,  the  engineer,  in  the  name  of  a  French  company, 
has  just  presented  to  the  two  governments  interested  a 
plan  for  cutting  a  tunnel  between  Copenhagen  and  Mal- 
mo,  in  Sweden.  The  tunnel  would  be  seven  and  a  half 
miles  long,  in  two  parts,  of  which  two  miles  would  lie  be- 
tween the  islands  of  Amak  and  Sattholm,  and  five  and  a 
half  between  the  latter  island  and  the  Swedish  coast.  M. 
de  Rothe  has  been  for  several  years  employed  as  an  engi- 
neer on  the  F^anama  Canal  works.  •  .  '     > ;     '  "  . 


The  Endurance  of  Paints. 


Experiments  made  under  the  direction  of  the  adminis- 
tration of  the  Dutch  State  railroads  with  various  paints 
on  iron  plates  are  reported  to  have  proved  that  ihe  red- 
lead  paints  resist  atmospheric  influences  much  better  than 
those  of  brown-red  and  iron  oxides.  The  red-lead  paints 
adhered  closer  to  the  metal,  and  possessed  greater  elas- 
ticity than  the  others.  It  was  also  found  that  better 
results  were  attained  if,  before  the  paints  were  applied, 
the  plates  were  pickled  instead  of  being  merely  scraped 
and  brushed.  The  test  plates  were  pickled  in  muriatic 
acid,  washed  with  water,  thoroughly  dried,  and  while 
warm,  carefully  oiled. 


Uniform  Rules  for  Running  Trains. 


A  meeting  was  held  in  Cleveland  on  July  20th,  the  ob- 
ject of  which  was  to  devise  uniform  rules  for  the  movement 
of  trains,  to  be  applied  to  all  the  railroads  of  the  country. 
The  parties  who  held  the  meeting  composed  a  committee 
of  representatives  of  a  number  of  prominent  railroads. 
Mr.  N.  F.  Allen,  editor  of  the  Official  Railway  Guide,  acted 
as  secretary  of  the  committee. 
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NOTES  AND   NEWS. 


Rails  144  Feet  Long. — The  Tredegar  Steel  Works,  in 
Wales,  are  now  turning  out  rails  144  feet  in  length,  and 
these  are  cut  into  six  lengths  of  24  feet  each. 

Railroad  Work  in  Germany. — The  railway  wagon 
and  machines  works  in  Germany  are  all  said  to  oe  much 
in  want  of  orders,  and  none  can  work  full  time. 

The  Schenectady  Locomotive  Works  now  has  at 
:  work  950  men.     From   16  to  18  engines  are  turned  out 
every  month.     The  monthly  pay  roll  amounts  to  nearly 
$40,000. 

Steel  Sleepers. — The  Midland  Railway,  of  England, 
are  extending  the  experimental  use  of  steel  sleepers  on 
their  line,  and  another  length  of  a  mile  or  so  in  extent  is 
about  to  be  put  in  between  Derby  and  Duffield. 

Rails  for  CHiNA.~It  is  said  that  the  Mes'^rs.  Krupp 
have  secured  a  contract  from' the  Chinese  Government  for 
the  supply  of  1,500  tons  of  steel  rails,  the  price,  including 
freight,  being  25s.  per  ton  below  the  lowest  English  offer. 

Mineral  Paint. — A  deposit  of  mineral  paint  at  Clif- 
ton, Tenn.,  is  thought  to  be  the  largest  in  the  world.  It 
is  said  to  be  oily,  of  a  Venetian  red  color,  and  that  it  is 
better  for  iron  or  tin  roofs  than  lead,  as  it  sticks  better. 
It  is  believed  that  several  million  tons  can  be  mined  at  a 
cost  of  50  cents  per  ton.  ;•    ; 

Steel  Sleeper. — The  steel  sleeper  in  England,  or  steel 
cross-tie,  as  it  would  be  called  here,  has  brought  a  steel 
chair  to  the  front,  by  Mr.  Thomas,  C.  E.,  Brecon  & 
Merthyr  Railway.  Its  merit  is  extreme  simplicity.  Rail- 
way men  of  eminence — a  correspondent  of  TAg  Engineer 
says — speak  highly  of  it;  and,  as  steel  sleepers  are  certain 
to  become  general,  it  comes  to  the  front  in  the  nick  of  time. 

The  Little  Miami  Railroad  shops  at  Cincinnati 
are  to  be  moved.  The  whole  plant  will  be  taken  to  Co- 
lumbus, where  a  huge  establishment  is  now  being  fitted 
up.  and  where  all  important  repairs  will  be  made,  and  all 
;  building  done  for  the  entire  Pittsburgh,  Cincinnati  &  St. 
Louis  system.  The  railroad  company  bought  a  large 
amount  of  real  estate  in  Columbus  a  number  of  years  ago 
for  a  small  sum,  and  will  have  the  finest  and  most  com- 
modious railroad  shops  owned  by  any  western  road. — 
Indianapolis  Journal.  ,  ■   -_,  ^^  . 

Steel  Saw. — The  firm  of  Wilhelm,  Hartmann  &  Co., 
Fulda,  Hessia,  has  introduced  a  new  steel  saw  for  cutting 
•  metals,  the  teeth  of  which  are  as  hard  as  diamonds,  whilst 
the  blade  remains  as  flexible  as  if  of  unhardened  steel.  It 
is  reported  favorably  upon  by  the  metal  workers  of  Rem 
schied — the  Birmingham  of  Germany.  It  not  only  cuts 
cast  and  wrought-iron  and  steel,  but  glass,  and,  as  is 
claimed  for  it,  keeps  its  edge  infinitely  longer  than  the 
very  best  saws  ever  yet  produced.  The  firm  is  now  turn- 
ing its  attention  to  making  band  saws  for  cutting  out 
articles  in  iron,  steel,  etc. 

Price  of  Locomotives  in  Europe. — The  lowest  tender 
for  the  goods  engines  for  the  Italian  Mediterranean  Rail- 
way Company  has  just  been  accorded  to  the  Austrian- 
Hungarian  State  Railway  Company,  at  the  price  of  96^4 
cs.  per  kilo,  (about  8>2  cents  per  pound.)  To  show  how 
prices  have  declined  of  late,  it  may  be  stated  that  two 
years  ago  a  Vienna  firm  received  for  some  locomotives, 
delivered  to  France,  i  f.  69  c.  per  kilo,  (about  \\fl  cents 
per  pound),  at  which  price  a  loss  resulted,  although,  as 
'  will  be  the  case  now,  a  drawback  of  duty  was  allowed  on 
all  foreign  materials  consumed  in  their  construction. 

Singular  Railroad  Incident. — A  probably  unique 
but  melancholy  incident  occurred  in  connection  with  the 
terrible  smash  which  recently  took  place  near  Wiirtzburg 
on  the  Bavarian  Railway,  when  two  express  trains  ran 
full  tilt  into  each  other,  namely :  a  guard,  who  had  been 
on  the  line  twenty-two  years,  on  passing  over  it  the  fol- 
lowing day,  was  so  affected  at  the  sight  of  the  immense 
heap  of  wreckage,  that  on  arriving  two  hours  later  at  his 
destination  he  was  seized  with  a  "  stroke,"  which  necessi- 
tated his  conveyance  to  the  hospital,  where  he  now  lies  in 
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a  precarious  state,  and  will  very  likely  not  recover. —  TJu 
Engineer.,    rl    ■;•,-■-•."  ..:rf''  "•■  /  ;   ■- :''-"r  ^i-}-"^;.j.---^  r^>-'-  •"  '."'. 

Permanent  Way  in  England. — At  the  summer 
meeting  of  the  Institute  of  Permanent  Way  Inspectors, 
held  at  Birmingham,  recently,  the  President,  Mr.  W.  C. 
Keeling,  C.  E.,  after  speaking  of  the  forms  of  permanent 
way  in  existence  in  different  parts  of  the  countr}%^men- 
tioned  that  the  home  railways  were  now  nearly  19,000 
miles  in  length.  The  rails,  originally  about  40  pounds  per 
yard,  were  now  nearly  90  pounds  per  yard,  but  the  increase 
was  due  to  the  locomotive  engines  employed,  which  at  first 
were  very  light,  but  now,  with  tenders,  weighed  60  to  70 
tons.  The  best  kind  of  permanent  way  was  that  which, 
while  being  of  sufficient  strength,  possessed  the  greatest 
degree  of  elasticity.j  '  '  ':^:;- /r^^ '''''> :':\-' -S'''' ~-:'''''^-\-  \':'  '-■ 

Skidding  Wheels. — In  a  paper  read  at  the  same  meet- 
ing, "  Upon  the  Wear  of  Wheels  and  Rails  by  the  Action 
of  Skidding  Wheels,"  Mr.  W.  C.  Meredith  stated  that  the 
adoption  of  continuous  brakes  had  already  been  found  to 
have  effected  considerable  economy  in  the  wear  of  wheels 
and  rails,  and  other  parts  of  the  permanent  way  ;  and,  he 
was  inclined  to  think,  a  not  inconsiderable  economy  in  the 
wear  of  wheels  and  rolling-stock  generally. 

The  Manchester  Ship-Canal. — The  promoters  of 
this  work  have  failed  in  raising  the  required  capital  for 
carrying  out  this  scheme.  A  subscription  was  put  for- 
ward by  the  Messrs.  Rothschild,  but  the  public  did  not 
respond.  The  Engineer  s  correspondent  says, '"  the  check 
given  by  the  temporary  failure  to  find  the  ^8,000,000  re- 
quired for  its  construction  is  not  regarded  as  likely  to 
stop  the  ultimate  result.  Orders  placed  for  tools  and 
special  machinery  for  the  undertaking  are  being  proceeded 
with  all  the  same.  Manchester  has  made  up  her  mind  that, 
if  she  cannot  get  the  sea  to  her,  she  will  go  to  the  sea  ;  and 
the  battle  has  gone  too  far  for  the  victors  to  be  baulked  on 
the  point  of  reaping  the  reward  of  their  labors." 

Permissive  Block  Signals. — In  concluding  a  report 
on 'the  collision  that  Occurred  on  the  5th  of  June  at  Edge- 
ley  Junction,  which  is  about  700  yards  at  the  southeast 
side  of  Stockport  station,  on  the  London  &  Northwestern 
Railway,  Colonel  F.  H.  Rich  says:  "The  system  of  per- 
missive block  working,  which  allows  two  trains  to  be  in 
the  same  block  section,  or  to  approach  a  junction  at  the 
same  time,  is  dangerous.  I  consider  that  the  margin  of 
safety  between  the  signal  when  a  train  should  be  detained 
until  the  junction  or  block  section  is  clear  and  the  fouling 
point  should  not  be  less  than  about  400  instead  of  42  yards, 
as  in  the  present  case,  and  a  much  greater  margin  of  safety 
should  be  provided  when  the  trains  are  not  fitted  with 
good  continuous  automatic  brakes." 

The  Indian  Railway  System. — Some  idea  of  the 
value  and  importance  of  the  Indian  railway  system  with 
its  connected  steamer  services,  may  be  gathered  from 
the  fact  that  the  capital  sunk  in  these  undertakings  is 
estimated  at  ;^i6i. 91 7,840.  Of  this  large  sum  the  govern- 
ment has  spent  directly  ;^82,255,39i.  The  capital  outlay 
of  guaranteed  companies  stands  at  ^^7 1,032,838,  and  that 
of  the  "  assisted  "  companies  at  ^3,808,232.  Native  States 
— the  principal  in  this  respect  being  Mysore  and  Hydera- 
bad— are  responsible  for  an  outlay  of  ;£4,82 1,379  on 
lines  within  their  territories.  When  the  construction 
of  railways  in  India  Was  first  mooted,  there  were  some 
who  warned  the  projectors  that  caste  prejudices  would 
prevent  the  natives  from  using  them  ;  but  it  is  an  aston- 
ishing fact  that  last  year  Indian  railways  carried  no  fewer 
than  80,864,779  passengers,  who  paid  for  their  fares  ^1^5,- 
538, 1 26.  In  1 884,  the  number  of  passengers  was  73,8 15,119, 
and  their  freight  was  valued  at  ^5,070,754.  The  chief 
income  of  most  railways,  however,  is  derived  from  their 
goods  traffic,  and  in  this  respect  the  Indian  lines  yield 
more  than  double  the  receipts  obtained  from  passengers. 
No  less  than  18,925,385  tons  of  goods  were  carried,  the 
receipts  from  which  amounted  to  £11.915,375.  Both  the 
tonnage  transported  and  the  return  si.ow  an  increase  over 
the  figures  of  the  previous  year,  which  was  credited  with 
a  goods  traffic  of  16,663,007  tons,  and  receipts  therefrom 
amounting  to  £10,565,941. — London,  Times. 
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BOILER   EFFICIENCY. 


'  I  ^HE  paper  on  "Flame  Contact — a  new  Departure  in 
Water  Heating,"  which  is  published  with  this  num- 
ber of  the  Railroad  Journal,  contains  suggestions,  with 
reference  to  the  improvement  of  boilers,  which  promise 
some  very  important  results.  The  author  shows  that 
the  temperature  of  flame,  in  contact  with  one  side  of  a 
plate  which  is  covered  with  water  on  the  other,  is  com- 
paratively low ;  for  the  reason  that  the  heat  of  combus- 
tion is  communicated  to  the  plate  as  fast  as  it  is  produced. 
From  this  it  follows  that  the  plate  itself  can  never  be  very 
hot,  and,  inasmuch,  as  the  conduction  of  the  heat  of  the 
fire,  on  one  side  of  the  plate,  to  the  water  on  the  other 
will  be  in  proportion  to  the  difference  in  temperature  on 
the  two  sides,  it  is  obvious  that  the  rate  at  which  heat  is 
communicated  from  the  fire  to  the  water  will  under  such 
conditions  be  comparatively  low.  To  overcome  this  diffi- 
culty Mr.  Flktchkr,  the  author  of  the  paper  referred  to, 
constructed  "a  copper  vessel  with  a  number  of  solid 
copper  rods  depending  from  the  lower  surface  ;  each  rod 
passed  through  into  the  water  space  and  was  flattened 
into  a  broad  head,  which  gives  up  its  heat  rapidly  to  the 
water."  The  theory  being  that  "  the  lower  ends  of  the 
rods,  not  being  in  close  communication  with  the  water, 
can,  and  do  attain,  a  temperature  sufficiently  high  to  ad- 
mit of  direct  flame  contact,  and  as  their  efficiency,  like 
that  of  the  water  surface,  depends  on  the  difference  be- 
tween their  own  temperature  and  that  of  the  source  of 
heat  in  absolute  contact  with  them,  we  must,  if  the  theory 
is  correct,  obtain  a  far  greater  duty  from  them." 

There  seems  to  be  a  little  flaw  here,  in  the  theory,  be- 
cause no  account  is  taken  of  the  fact  that  although  the 
rate  of  conduction  of  heat  is  proportional  to  the  difference 
in   temperature,  yet    it    is   inversely   proportional  to  the 
thickness  of  the  plate,  or  the  length  of  the  rod  by  which 
it  is  conducted.     It  may  be  true  that  the  lower  ends  of 
the  copper  rods,  which   the  author  has  described,  are 
heated  to  a  much  higher  temperature  than  the  plates,  but 
it  does  not  seem  certain,  as  the  author  appears  to  assume, 
that  they  communicate  heat  to  the  water  more  rapidly  ihan 
the  bottom  of  his  experimental  boiler.     It  seems  probable 
that  there  is  more  perfect  combustion   when  the  flame 
comes  in  contact  with  the  highly  heated  rods,  than  results 
when  it  impinges  against  the  cold  surface  of  the  plate, 
and  that  the  cause  for  the  difference  in  the  efficiency  of 
the  two  experimental  boilers  was  due  largely  to  the  fact 
that  more  heat  was  developed  by  the  gas  burner  in  one 
case  than  in  the  other.     It  is  true,  of  course,  that  some 
device  similar  to  that  which   Mr.  Fletcher  has  experi- 
mented with  would  permit  of  a  very  large  increase  of 
heating  surface  in  a  boiler  of  a  given  size,  and  that  in  that 
wav  it  may  be  possible  to  much  more  than  compensate 
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for  the  retarding  effect  of  the  greater  distance  through 
which  the  heat  must  be  conducted  by  the  rods. 
•  There  can  be  no  doubt,  though,  that  it  is  desirable  to 
prevent  flame  contact  with  cold  surfaces,  in  order  to 
produce  perfect  combustion,  and  that  the  two  functions 
of  combustion  and  the  communication  of  heat  to  the 
water  in  a  boiler  should  be  carried  on  separately.  During 
the  process  of  combustion  the  temperature  of  the  fire 
should  be  maintained  as  high  as  possible,  and  no  heat 
should  be  taken  from  it  until  after  the  process  of  com- 
bustion is  completed.  When  this  is  accomplished  then 
the  products  of  combustion  may,  without  loss  of  economy, 
come  in  contact  with  cold  surfaces.  ■  ':  '.%*;' 
It  vyould  follow  then,  from  this  reasoning,  that  it  is  de- 
sirable to  extract  as  little  heat  as  possible  from  the  fire 
in  the  fire-box,  and  that  we  should  aim  to  retain  the  heat 
there  instead  of  conveying  it  to  the  surrounding  heating 
surfaces,  and  that  a  large  fire-box  would  be  more  econo- 
mical than  a  small  one,  for  the  reason  that  the  heating 
surfaces  bear  a  smaller  proportion  to  its  grate  area  than 
they  do  in  a  small  fire-box.  When  large  fire-boxes  have- 
been  used,  however,  the  mistake  has  often  been  made  of 
disregarding  the  importance  of  maintaining  a  fire  of  a 
high  temperature.  Slowness,  it  was  thought,  was  more 
economical  than  intensity  of  combustion.  The  result  was 
that  very  large  grates  were  used,  which  admitted  so  much 
cold  air  that  it  was  impossible  to  maintain  a  very  hot  fire. 
On  the  other  hand,  dead  plates  in  the  front,  back  and 
sides  of  fire-boxes  have  nearly  always  been  found  to  be 
economical.  There  can  be  no  doubt  that  their  effect  is  to 
concentrate  the  draft,  in  a  comparatively  small  area  of  the 
grate,  and  that  it  then  acts  somewhat  as  the  blast  does  in 
a  blacksmith's  fire.  The  dead-plates  also  serve  the  pur- 
pose of  keeping  the  flame  and  gases  away  from  the  cold 
heating  surfaces  on  the  sides  and  end  of  the  fire-box,  and 
they  thus  help  to  maintain  a  high  temperature.  It  would, 
in  fact,  seem  to  be  desirable  to  prevent  the  communica- 
tion of  heat  from  the  fire  until  after  the  products  of  com- 
bustion have  left  the  fire-box,  and  experiments  which  have 
been  made  with  fire-boxes  lined  with  fire-brick  have  shown 
economical  results.  Some  years  ago  an  engineer  on  one 
of  the  Hungarian  State  railroads,  experimented  with  a 
locomotive  boiler,  which  was  constructed  without  water 
spaces  around  the  fire-box,  the  latter  consisting  of  a  simple 
sheet-iron  shell,  lined  with  fire-brick.  He  showed  very 
good  results  therefrom,  but  experienced  some  difficulty  in 
keeping  the  tubes  tight,  owing  to  the  high  temperature  of 
the  fire.  Some  boilers  were  also  built,  a  few  years  ago, 
with  fire-boxes  of  this  kind  and  were  put  in  service  on 
one  of  the  lines  of  steamboats  running  from  New  York, 
and  with  very  favorable  results.  For  some  reason,  or  per- 
haps without  any  reason,  this  method  of  constructing  fire- 
boxes for  locomotives  has  been  condemned  by  nearly  all 


locomotive  engineers,  without  trial.  There  are  certainly 
some  very  strong  theoretical  reasons  to  recommend  it. 
Whether  what  appear  to  be  the  minor  difficulties,  which 
were  encountered  in  the  trials  made  by  Mr.  Vardereber 
on  the  Hungarian  State  railroads,  can  be  overcome,  only 
further  experiments  can  decide.  The  promise  of  success 
is  surely  sufficient  to  justify  further  investigation  in  this  - 
direction. 

COMPOUND    LOCOMOTIVES.         :    > 


"O  AILROAD  managers  should  be   interested   in   the 
account  of  the  relative  performance  of  simple  and 
compound  locomotives,  an  abstract  of  which  is  published 
on  another  page,  and  which  shows  an  average  saving  of 
over  16  per  cent,  from  the  use  of  that  kind  of  engines. 
Any  one  who  has  had  experience  in  making  experiments 
of  this  kind  will,  however,  be  very  cautious  about  ac- 
cepting   the    results,   unless    the    circumstances    under 
which  the  tests  were  made  are  known.     Much  depends 
upon    the    conditions    under    which    the    engines    are 
worked,  and  the  care  which  is  taken  to  produce  good     , 
results.     A  careful  engineer  and  fireman  can  always  save    " 
fuel  with  any  locomotive,  and  if  it  becomes  known  on  a 
railroad  that  those  in  authority  are  interested  in  having 
some  engines  do  well,  in  comparison  with   others,  the  ; 
whole  corps  of  eniployes  will  favor  the  favored  engines,   ■ 
even  if  those  in  authority  are  disposed  to  be  impartial. 
Therefore,   experiments   with    locomotives   on   railroads 
when  the  officers  are  not  interested  in  the  improvement 
experimented  with,  have  very  much  greater  value  usually, 
than  they  would  have  if  made  under  the  supervision  of 
the  author  or  inventor  of  the  improvement  experimented  ; 
with... '■  •   ■•     -  '■    :■  -    "   ■"-■        \ --■?■■•.••..- v'^""- ■■^- ';•■■■■- ^  ■.;■"■■■ ' 

Nevertheless,  the  tests  of  the  performance  of  the  com- 
pound engines  referred  to,  seem  to  have  been  made  very  \ 
carefully,  and  supply  strong  />r /ma  fa c/e  evidence  in  favor  y  . 
of  the  economy  of  the  compound  system.     As  other  testi- 
mony to  that  effect  has  been  supplied  from  other  sources,  - 
it  would  seem  to  be  worth  while  for  some  of  our  American 
railroads  to  test  the  compound  system.    So  much  has 
been  written  (of  which  a  considerable  part  is  the  product 
of  ignorance  and  prejudice)  concerning  the  relative  merits 
of  European  and  American  locomotives,  that  it  would 
seem  worth  while  for  some  railroad  in  this  country  to 
make  a  trial  of  the  compound  system  on  a  European-built  ^. 
locomotive.    This  could  be  done  by  simply  ordering  one 
from  some  European  builder.    Any  of  them  would  furnish 
an  engine  with  a  truck,  and  such  other  features  as  are  here 
considered  essential.     The  cost  of  such  an  experiment 
would  not  be  very  great  and  the  risk  very  slight,  because, 
in  any  event,  the  engine  would  do  effective  service  or  could 
be  altered  into  a  simple  engine  if  it  was  not  more  econom- 
ical than  those  now  in  use  here.  ^    '  >v 
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That  railroad  traveling  is  now  safer  than  it  was  only  a 
few  years  ago,  was  shown  at  a  recent  meeting  of  the  share- 
holders of  the  Northeastern  (of  England)  Railway.  The 
chairman  then  reported  that  in  1870  *' the  compensation 
for  damages,  "  that  is,  for  personal  injuries  to  passengers, 
amounted  to  close  on  to  ;/![6o,ooo.  During  the  past  six 
years  the  average  amount  paid  was  only  ^15,300  a  year, 
and,  for  the  half-year  just  ended,  the  sum  paid  was  only 
^2,356.  The  chairman  explained  that  this  result  was  due 
to  the  institution  of  the  block  system,  and  also  to  "the 
great  command  over  the  speed  and  motion  of  their  trains 
by  the  very  liberal  use  of  the  Westinghouse  brake." 


* 


M.  ToMMASi,  the  French  electrician,  proposes  to  keep 
the  foot-warmers  used  in  European  railway  carriages  up 
to  a  certain  temperature  by  means  of  the  heat  due  to  an 
electric  current  traversing  a  high  resistance.  The  current 
employed  to  maintain  their  heat  is  to  be  supplied  by  a 
dynamo  driven  off  an  axle  of  the  train,  and  the  circuit 
passes  through  the  warmers.  A  simple  device  allows  of 
the  foot-warmer  being  thrown  out  of  circuit  should  it 
become  too  hot.        ' 


*      * 


It  is  very  much  to  be  regretted  that  some  competent 
person  does  not  undertake  to  write,  or  at  least  to  collect  the 
material  to  write,  a  history  of  American  railroads.  There 
are  still  left  a  very  few  persons  who  were  identified  with 
the  beginning  of  railroads  in  this  country,  but  their  num- 
ber is  lessened  each  year.  There  is  also  much  valuable 
material  destroyed,  whenever  one  of  the  homes  of  the  old 
veterans  is  broken  up.  Much  is  still  left  that  can  be 
saved,  but  a  great  deal  has  already  been  irrecoverably  lost. 


* 
*     * 


The  Brotherhood  of  Engineers'  y^^/zr;/*?/ "  conjectures  " 
that  there  are  9,000,000  of  workingmen  in  the  country,  and 
that  only  a  third,  or  3,000,000  of  them,  are  members  of  labor 
organizations,  and  its  editor  "  has  no  hesitancy  in  saying" 
that  those  who  hold  aloof  are  openly  or  covertly  the  ene- 
mies of  labor  organizations. 


Art  of  Making  Molds  in  Sand  by  Machinery  for  Cast- 
ings in  Iron  or  Brass.  Peerless  Manufacturing  Company, 
Louisville,  Ky.  " 

This  is  a  pamphlet  printed  in  a  most  luxurious  style, 
and  contains  a  description  and  illustrations  of  the  ma- 
chines mentioned  in  the  title.  The  engravings  are  admir- 
ably done,  and  all  the  mechanical  work  is  of  the  very 
best.  The  description  of  the  machine  is,  however,  not 
easy  to  understand,  as  there  is  an  entire  absence  of  letters 
of  reference  in  the  description  and  engravings,  so  that  it 
is  impossible  for  the  reader  to  tell  what  parts  are  referred 
to,  and  the  description  is  not  at  all  lucid.  It  is  very  much 
to  be  regretted  that  a  catalogue  which  in  other  respects  is 
so  good  should  be  lacking  in  the  one  essential  of  not  being 
easily  understood. 


JilFFFf-j^ailfnags. 


American  Street-Railway  Association. 

President .—]\x\\\i.%  S.   Walsh,  President   Citizens'   R.:ilway  Company, 
St.  Louis,  Mo. 

First  Vice-President .—'W\\\\^m  White,  President  Dry  Dock,  East  Broad- 
way and  Battery  Railroad  Company,  New  York  City. 

Second  Vice-President. — C.  B.  Holmes,  President  Chicago  City  Railway 
Company,  Chicago,  111. 

Third    Vice-President.— SAmuel    Little,    Treasurer    Highland    Street- 
Railway  Company,  Boston,  Mass.  j 

Secrettxry  and  Treasurer. — William  J.  Richardson.  Secretary   Atlantic 
Avenue  Railroad  Company,  Brooklyn;  N.  V. 
Oflfice  of  the  Association,  cor.  Atlantic  and  Third  Avenues.  Brooklyn,  N.V. 

The  Fifth  Annual  Convention  of  the  Association  will  meet  in  Cincin- 
nati, O.,  on  Wedne.sday,  October  20th,  1886. 


REASONABLE     HOURS    OF     SERVICE     FOR 
STREET-RAILROAD    EMPLOYES. 


"  I  ^HE  last  annual  report  of  the  American  Street-Rail- 
way  Association  contains  a  report  of  a  committee 
on  "  Rules  Governing  Conductors  and  Drivers,"  and  also 
a  verbatim  report  of  an  informal  discussion  on  street- 
railroad  management,  the  reading  of  which  leaves  the 
impression  that,  while  the  lot  of  a  street-railroad  employe 
may  be  happy,  it  certainly  is  not  an  easy  one.  The  report 
of  the  committee  begins  with  the  very  general  statement 
of  the  importance  that  good  men  should  be  selected  and 

• 

good  rules  adopted  for  their  guidance.  This  is  followed 
by  a  presentation  of  rules  on  "  Discipline  and  Deport- 
ment," on  "Comfort,  Convenience  and  Safety  of  the 
Public."  and  on  the  "  Collection  of  Fares,"  all  of  which 
indicate  that  the  qualifications  which  are  expected  of  such 
employes  imply  a  very  respectable  degree  of  intelligence, 
and  a  character  considerably  above  the  average  of  human 
nature.-        .  ■*.-•.'■-     .■'^-'''.y.'.--i-r_.^-^:-'.\.  V' ;.;-■"■-■     - 

In  the  latter  part  of  the  report  the  committee  says  that 
drivers  and  conductors  should  be  not  only  faithful  but  in- 
telligent, and  it  is  recommended  that  they  be  selected 
from  among  the  residents  of  the  city  or  town  in  which 
the  road  is  located,  and  that  the  pay  should  be  sufficient  to 
attract  and  hold  such  men,  and  their  hours  should  be  fixed 
within  the  bounds  of  reason.  All  our  readers  will  probably 
agree,  that  the  committee's  report  would. have  had  much 
greater  interest  and  probably  much  more  value,  if  they 
had  defined  what  hours  or  daily  period  of  service  would 
be  "within  the  bounds  of  reason."  That  is  the  rock 
against  which  conflicting  opinions  are  perpetually  striking, 
and  it  is  owing  to  the  fact  that  the  views  of  those  who  are 
represented  in  the  association  referred  to,  and  those  em- 
ployed by  them  are  so  irreconcilable,  that  there  is  so  little 
peace  between  the  two  classes.  If  the  advantages  of  our 
much  boasted  modern  improvements  are  equitably  dis- 
tributed, it  seems  perfectly  reasonable  that  workingmen 
to-day  should  work  fewer  hours  than  they  did  twenty-five 
or  fifty  years  ago.     Human  labor  has  been  made  many 
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fold  more  productive  by  the  discoveries,  inventions  and 
organization  of  modern  times.  That  workingmen  should 
demand  that  their  burdens  be  lightened,  is  quite  natural 
and  reasonable.   ^  -     ■  v=        ^  i:   -        -■',•-.;     :,,-•.->,'- 

Later  in  the  meeting,  the  report  of  which  has  been 
referred  to,  the  President  of  the  association  requested 
members  to  suggest  subjects  for  reports  and  for  discussion 
at  the  next  meeting.  If  an  intelligent  and  impartial  com- 
mittee of  that  association  should  make  a  full  report  on 
the  question.  "  What  hours  of  labor  are  within  the 
bounds  of  reason  ?  "  it  certainly  would  excite  a  great  deal 
of  interest,  and  if  the  officers  of  the  different  street-rail- 
roads in  the  country,  who  are  represented  in  that  asso- 
ciation, should  then  discuss  the  report  freely,  fully  and 
honestly,  giving  the  true  reasons  why  any  given  number 
of  hours  of  service  are  essential  to  the  welfare  of  street- 
railroad  companies,  it  would  be  a  very  valuable  contribu- 
tion to  the  existing  knowledge  of  that  very  much  disputed 
subject.  If  those  who  would  take  part  in  such^^  discus- 
sion were  frankly  to  admit  the  true  principle  by  which 
they  are  governed  in  this  matter,  it  is  probable  that  it  would 
be  the  same  as  that  adopted  by  some  managers  of  other 
railroads,  which  is  to  charge  all  "  that  the  traffic  will  bear." 
There  can  be  little  doubt  that  in  many  cases  somewhat 
the  same  principle  has  been  applied  to  the  men  employed 
not  only  on  street-railroads,  but  in  many  other  places. 
It  is  the  law  of  supply  and  demand,  without  any  element 
of  humanity  added.  Of  course,  there  may  be  other  rea- 
sons which  control,  and,  perhaps,  should  control,  the 
hours  of  service  of  employes,  and  which  decide  what  is 
reasonable  and  what  is  not.  No  persons  are  so  well  able 
to  present  these  reasons  as  the  members  of  the  American 
Street- Railway  Association.  By  all  means,  then,  let  us 
have  a  report  and  discussion  on  the  question — "  What  are 
reasonable  hours  of  service  on  street- rail  roads  ?  " 


Thk  Sixth  Avenue  elevated  road  will  soon  be  the  only 
representative  of  the  lo-cent  tariff.  The  Third  Avenue 
has  reduced  the  fare  on  its  line,  and  the  vast  population 
dwelling  contiguous  to  its  road  will  be  able  to  ride  from 
Battery  to  Harlem  for  5  cents  at  any  hour.  What  other 
city  transportation  can  show  a  similar  record  ? 


"  It  is  a  curious  fact,  that  wherever  a  street-railway  had 
any  business  worth  speaking  of,  and  the  proposition  was 
made  to  reduce  the  fares,  a  wail  of  agony  and  dissent  was 
sure  to  be  raised  by  the  managers  and  stockholders. 
Equally  certain  was  it  that  when,  with  great  reluctance 
the  reduction  was  allowed,  there  has  seldom  been  a  desire 
on  the  part  of  the  company  for  a  restoration  of  the  former 
high  rates.      .  ;.    ^     "  '' 


If,  as  has  been  suggested,  the  cut  in  the  fares  on  the 


elevated  roads  should  be  met  on  the  part  of  the  surface 
roads  by  a  reduction  to  3  cents.  New  York  would  stand  at 
the  head  of  cheap  and  rapid  transit.  Even  now,  no  city 
is  her  equal,  and  if  the  Arcade  Railway  becomes  a  reality, 
she  will  be  beyond  the  reach  of  rivalry.  ■    -       •  '  ' 


The  Philadelphia  Cable  Roads. 


The  Nezi/  York  Times  publishes  the  following  account 
of  the  working  of  the  cable  lines  in  Philadelphia :  . 

The  Traction  Company  has  now  been  operating  its 
cable  motor  long  enough  to  have  overcome  the  difficulties 
which  surrounded  its  first  introduction,  and  to  have  made 
a  thorough  test  of  the  system  on  its  merits.  If  successful, 
its  lines  ought  to  be  running  smoothly,  without  interrup- 
tion, and  its  stock  ought  to  have  shown  a  continued  and 
continuous  rise  in  market  value  Its  plant  ought  to  be  in 
permanently  good  order,  and  its  ordinary  operation  free 
from  accidents  which  cause  expense  to  the  company  and 
vexatious  delays  to  the  public.  None  of  these  conditions, 
however,  have  been  fulfilled.  Every  one  who  uses  the 
cable  road  knows  that  he  may  be  carried  to  his  destina- 
tion quickly  or  that  he  may  be  subjected  to  a  delay  of  un- 
certain length  on  account  of  the  stoppage  of  the  cable. 
A  well-known  wool  merchant  said  of  this  :  "  I  take  a  train 
at  the  Broad  street  station  for  my  home  late  every  after- 
noon. If  I  take  a  cable  car  up  Market  street,  I  may  catch 
the  train  or  I  may  not.  Sometimes,  when  I  have  grown 
weary  of  waiting  for  the  cable  car  that  comes  not,  I  have 
to  walk  over  to  Arch  street  and  ride  up  that  way.  Some- 
times, when  I  get  started,  the  car  suddenly  stops  halfway, 
and  I  have  to  get  out  and  walk." 

It  has  been  said  that  the  Traction  Company  had  been 
put  to  enormous  and  unexpected  expense  by  reason  of 
mistakes  made  in  building  their  conduits — mistakes  that 
even  the  extensive  and  costly  repairs  of  last  spring  failed 
to  retrieve.  The  entire  conduit,  it  is  said,  has  proved 
itself  only  a  temporary  structure,  and  its  permanence  can 
only  be  assured  by  rebuilding  it  with  solid  masonry. 
Other  causes  of  depression  were  reports  that  the  cables 
were  constantly  wearing  out,  and  that  six  successive  new 
ones  had  been  secretly  laid  at  night  within  a  compara- 
tively short  time,  and  the  suits  brought  against  the  Trac- 
tion Company  for  the  infringement  of  patents  owned  by 
the  National  Cable  Railway  Company  and  the  inventor, 
Henry  Root. 

The  Times  s  correspondent  recently  visited  the  engine 
house  of  the  Market  street  line,  at  Twentieth  and  Market 
streets,  accompanied  by  one  of  the  officers  of  the  Traction 
Company,  and  made  a  thorough  examination  of  the  ma- 
chinery. No  person  except  the  officers  and  employes  of 
the  company  is  ever  allowed  to  enter  the  engine  house, 
whose  secrets  are  ricidly  guarded  from  the  public.  The 
secrets  are  interesting,  and  the  heart  of  the  cable  system 
affords  material  for  both  entertainment  and  instruction. 
There  are  in  the  middle  of  the  ground  floor  two  great 
Corliss  engines,  each  of  300-horse  power,  running  at 
exactly  the  same  rate  of  speed.  The  twin  engines  are 
beautiful  results  of  the  machinists'  work,  shining  with 
brass  and  nickel  trimmings  and  working  with  an  oscillat- 
ing movement.  -From  their  shafts  rotary  motion  is  given 
to  two  cog-wheels,  which  transmit  the  power  to  two  larger 
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wheels  mounted  on  shafting,  which  turn  the  gear  wheels 
of  the  cables.  These  larger  wheels  are  of  different  sizes. 
One  propels  the  cable  running  east  from  Twentieth  street 
to  the  river  at  the  rate  of  7.2  miles  an  hour,  and  the  other 
runs  the  cable  running  west  to  the  station  in  West  Phila- 
delphia at  the  rate  of  9.1  miles.  The  eastern  engine  runs 
the  western  cable,  and  vice  versa,  the  cables  crossing  un- 
der the  street  in  front  of  the  engine  house.  This  arrange- 
ment reduces  the  distance  which  a  car  must  run  by  its  own 
impetus  after  releasing  its  grip  from  one  cable  and  before 
its  grip  catches  the  other.  When  the  cables  leave  the 
wheels,  around  which  they  are  wound  in  grooves  several 
times  to  prevent  their  slipping,  of  course  they  are  at  right 
angles  to  the  street.  They  run  at  a  downward  angle, 
passing  on  their  way  two  receptacles  which  drop  upon 
them  tar  and  boiled  linseed  oil.  After  this  baptism,  at  a 
still  lower  level,  they  each  reach  a  large  iron  wheel  with  a 
single  groove,  around  which  they  are  carried  until  they 
leave  the  vault  of  the  engine  house  far  beneath  the  street 
and  parallel  to  its  course.  They  rise  upward  until  they 
rest  upon  the  carrying  pullies  of  the  conduit,  along  which 
they  travel  on  their  long  journey  to  the  termini  of  the  road 
and  back  again. 

It  was  difficult  to  obtain  at  the  engine  house  any  exact 
figures  concerning  weights,  measurements,  consumption 
of  fuel,  or  number  of  cars  used.  The  employes,  even  in 
the  presence  of  the  officer  of  the  Traction  Company,  talked 
very  guardedly.  The  company's  officer  himself,  however, 
volunteered  a  littfe  information,  as  he  stood  looking  at  the 
cable  that  wound  endlessly  in  and  out  of  the  building. 
'*  That  cable,"  he  said.  "  weighs  38  tons.  It  is  made  of  the 
best  crucible  steel  and  costs  28  cents  a  foot.  Its  tension 
on  these  wheels,  that  is  to  say,  the  amount  of  resistance 
that  must  be  overcome  to  move  it,  is  6,500  pounds.  The 
cables  were  at  first  made  for  the  company  by  the  Roeb- 
lings  at  Trenton,  but  they  are  now  made  by  the  Hazard 
Manufacturing  Company,  of  Wilkesbarre." 

*'  Do  they  break  often  ?  " 

"  Well,  it  isn't  so  much  their  breaking  that  troubles  us 
as  their  wearing  out.  You  see,  it  is  almost  impossible  to 
make  so  long  a  cable  that  is  of  exactly  the  same  diameter 
throughout,  and  that  is  exactly  round.  Then,  too,  the 
grips,  pressing  on  it  here  and  there  at  irregular  intervals 
atfect  its  diameter.  The  curves  the  cable  travels  around 
help  to  wear  it  out.  Before  long  a  strand  breaks,  and  then 
I'll  show  you  what  happens." 

The  officer  led  the  way  into  the  vault  beneath  the  street, 
where  the  cable  entered  the  engine  house,  and  showed  the 
apparatus  for  detecting  a  broken  strand.  The  cable,  after 
entering  and  before  reaching  the  wheels  turned  by  the 
engine,  passes  through  a  hole  in  a  suspended  iron  bar. 
The  hole  is  big  enough  for  the  cable  to  pass  without 
striking,  but  as  soon  as  the  projecting  end  of  a  broken 
strand  comes  along,  it  strikes  the  bar  and  rings  a  bell. 
Then  the  engines  are  stopped,  all  the  cars  on  Market 
street  stand  still  and  several  hundred  passengers  fume  at 
the  delay,  and  a  man  in  the  engine  house  goes  to  work  to 
remedy  the  trouble.  This  is  done  by  cutting  off  the  ends 
of  the  broken  strand  and  tucking  them  snugly  into  the 
inside  of  the  rof)e.  This  process  occupies  about  15  min- 
utes; sometimes  more,  sometimes  less. 

•'  Suppose,"  was  suggested,  "  a  strand  to  be  broken  on  a 
distant  part  of  the  cable,  and  that  it  ran  through  the  grip 
of  a  car  before  reaching  the  engine  house  ?  " 

"Oh,  that  often  happens,  and  it  causes  us  no  end  of 
trouble.  When  it  does  occur,  the  grip  catches  the  strand, 
which  coils  around  and  around  the  grip,  holding  it  tight 
and  damagi^ig  a  great  many  feet  of  the  cable." 

"  What  most  frequently  causes  the  cable  to  break  ?  " 

"Sometimes  it  breaks  because  it  is  worn  out.  Most  fre- 
quently, however,  such  an  accident  is  caused  by  a  careless 
gripman's  failure  to  release  his  grip  when  he  comes  to  'a 


vault.'  'A  vault '  is  a  place  where  the  cable  takes  a  sudden 
dip  downward,  being  carried  by  pulleys  below  the  reach 
of  the  grip,  in  order  to  cross  another  cable,  or,  as  here  in 
front  of  the  engine  house,  where  one  cable  ends  and  is 
carried  down  to  be  brought  into  the  engine  house.  If  the 
grip  is  kept  tight  at  such  a  place,  it  is  carried  on  until  it 
strikes  the  point  where  the  cable  is  carried  downward. 
Then  something  has  to  give  way.  The  cable  can't  be 
pulled  up,  because  it  is  connected  to  a  300-horse  power 
engine.  The  car  can't  very  well  be  pulled  down  through 
the  sidewalk.  So,  to  solve  the  difficulty,  the  cable 
breaks." 

"  And  what  happens  then  ?  " 

"Well,  if  the  break  is  near  the  engine  house,  the  loose 
end  of  the  cable  comes  flying  in  here  arid  thrashes  round 
and  round  those  wheels.  If  it  should  strike  any  one,  good- 
bye, John  !  The  engines  are  stopped  as  quickly  as  possi- 
ble, and  then  the  men  set  to  work  to  splice  the  ends. 
That  takes  a  long  time,  and  sometimes  as  much  as  60  feet 
of  cable  are  used  up  in  the  operation." 

"  How  long  does  it  take  to  put  in  a  new  cable .''  " 

"  Oh,  we  can  tie  the  end  of  a  new  cable  on  an  old  one 
and  pull  it  through  by  the  engines  in  a  few  hours.  We 
usually  do  that  at  night.  When  a  new  cable  is  laid  for 
the  first  time,  as  was  recently  done  in  the  Seventh  and 
Ninth  streets  line,  two  or  three  nights  are  needed,  as  it 
has  to  be  dragged  through  by  horses." 

"  How  many  new  cables  have  been  put  into  the  Market 
street  conduits  this  year  ?  " 

"Four,  I  think;  but  I  won't  be  sure.  ,  However,  when  a 
cable  is  used  up  it  is  not,  in  one  sense,  the  Traction  Com- 
pany's loss.  The  Traction  Company  has  a  contract  with 
the  Hazard  Company,  which  agrees  to  furnish  the  cable 
for  so  much  a  month." 

"  But  does  not  the  Hazard  Company  ask  a  good  round 
price  for  such  a  contract .''  " 

"Yes.  it  does  charge  a  good  deal.  If  it  could  make  a 
cable  last  eight  months,  it  would  receive  twice  as  much 
money  as  the  price  of  a  new  cable  outright. " 


STREET-RAILWAY   NEWS. 


ALABAMA. 

Thk  Milner  Springs  and  Birmingham  Street-Railway 
Company  has  been  incorporated  at  Birmingham  by  E. 
Eastman,  John  Milner  and  others.     Capital  stock,  $25,000. 

ARKANSAS. 

The  Pine  Bluff  Street- Railway  Company  has  commenced 
track-laying,  and  will  have  several  miles  of  streets  traversed 
by  September.  ,  ;' 

COLORADO.  ^ 

The  electric  railroad  on  Fifteenth  street,  Denver,  is 
working  satisfactorily.  The  car  runs  at  about  the  speed 
of  an  ordinary  horse-car,  but  the  motion  is  steadier,  and 
the  stopping  and  starting  can  be  performed  in  less  time. 
The  cars  can  attain  a  speed  of  fifteen  miles  per  hour,  and 
they  will  be  run  at  this  rate  on  the  suburban  lines  where  it 
is  proposed  to  utilize  them.  It  is  claimed  that  the  cost  is 
only  a  fourth  of  that  for  operating  with  horses. 

CONNECTICUT. 

All  the  stock  of  the  Meriden  Horse-Railroad  Company 
has  now  been  subscribed  for  and  work  will  be  started  at 
once. 

'^    ^     ILLINOIS.  •  ' 

The  Chicago  Elevated  Railway  Company  has  been  in- 
corporated to  build  a  line  from  Thirty-ninth  street  on  the 
South  side,  to  Lake  View  on  the  North  side.  John  Tom- 
linson,  James  Bryant  and  A.  C.  Knapp,  of  Chicago,  are 
the  incorporators. 
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i V,       The  Chicago  Passenger  Railway  Company  will  experi- 
ment with  a  cable  system. 

At  Springfield  the  Belt  Railway  Company  has  been 
organized  by  F.  W.  Tracy,  with  a  capital  stock  of  $10,000. 

_    '    '■  '•'■'  KANSAS.  ''  '■'■"  ■''-■-    '   ■'■■'■■■■ 

A  horse-railway  is  to  be  built  at  Salina.  Mr.  Herrington 
of  that  city  can  give  particulars. 

The  Eureka  Street-Railway  &  Bridge  Company,  of 
Dodge  City,  has  been  incorporated  by  H.  L.  Sitler  and 
others.     Capital  stock,  $25,000.  :  . 

■,--;^..'V  ■•■■•■ -:■"•-•-■■    ;■"_.■     v       MAINE. 
The   Portland    Railway  Company  has   petitioned   the 
';■  Mayor  and  City  Council  for  a  fifty  years'  renewal  of  the 
location  of  the  route,  and  the  case  will  be  given  a  hearing 
on  September  6th. 

MASSACHUSETTS. 

Boston  will  have  a  new  street-railway  for  close  connec- 
tion between  the  West  End  and  Brookline  ;  it  will  be 
owned  by  the  West  End  Street-Railway  Company. 

The  Meigs  elevated  one-rail  line  at  Charlestown  was 

given  a  test  by  the   Board   of   Railway  Commissioners, 

August  6th.     Full-sized  cars  were  run  to  and  fro  over  the 

1,800  feet  of  track,  containing   sharp  curves   and  steep 

,    grades.     The  test  was  said  to  be  quite  successful. 

The  two  principal  street-railway  companies  in  Boston, 
the  Highland  and  the  Middlesex,  are  to  be  incorporated 
as  the  Boston  Consolidated  Street-Railway  Company. 
The  capital  will  be  $1,700,000.    v 

At  Lawrence  a  company  has  been  organized  to  make 
electric  engines  to  propel  street-cars,  under  the  patent  of 
C.  A.  Jackson,  of  Haverhill.  The  capital  stock  is  set  at 
Si, 000,000.  and  the  company  purposes  to  build  its  own 
shops.    "--  '•:■.-■■'■■-■:, 

The  Citizens'  Street-Railway  Company,  of  Worcester, 
has  opened  its  line  from  Franklin  Square  to  South  Wor- 
cester. 

The  Lowell  &  Dracut  Street-Railway  Company,  capi- 
tal stock  $15,000,  has  been  incorporated  by  Percy  Parker 

and  others. 

./:"■;■   ,'  ^  ■•;  .        ^  Minnesota.. ■.;••  ::::j--'^[':  '■-.;  J-r  /  ]_:,: 

The  Minneapolis  Council's  committee  on  railways  has 
refused  to  grant  a  right-of-way  for  a  street-railroad  on 
Nicollet  avenue,  owing  to  the  petitions  of  merchants, 
frontagers  and  persons  using  the  street  for  driving. 

The  Baldwin  Locomotive  Works  (Philadelphia)  are 
making  some  soda  motors  which  are  to  be  used  on  the 
street-railways  of  Minneapolis.        .;       •"';.,•, 

MISSISSIPPI.    '■'''-' 

The  Vicksburg  Street-Railway  Company  contemplates 
running  its  cars  by  electricity. 

MISSOURI.  /•■■■,■-■-■;' ■ 
At  St.  Louis  a  movement  is  on  foot  to  unite  all  the 
street-railway  companies  in  one  general  management,  with 
a  trust  board  composed  of  officials  from  the  various  com- 
panies.   •■■■'■  "-'^  ■■'■■.:,l:--''  :':  \  "-:■  '•■'■:"■'":.   :.'•■'.' :.-''\-'' . -^  '- :'- 

A  contract  has  been  signed  by  street-railway  companies 
and  the  owners  of  the  "  Terry  "  grip  patents.  It  provides 
for  an  early  test  of  the  grip  on  an  experimental  track  to 
be  furnished  by  the  companies,  and  for  the  sale  of  the 
rights  to  the  city  at  a  low  cost.     All  the  principal  com- 


panies have  entered  into  the  contract,  and  if  the  test 
proves  satisfactory,  the  system  will  be  rapidly  introduced 
on  all  the  lines. 

The  Independence  &  Park  Suburban  Railroad  Com- 
pany has  been  granted  the  right-of-way  on  Indep>endence 
avenue  between  Kansas  City  and  Independence.  The 
engineer  is  Mr.  Knight,  of  Kansas  City.  It  was  originally 
proposed  to  use  electricity,  but  it  is  now  probable  that 
.  steam  motors  will  be  employed. 

At  Kansas  City  the  Metropolitan  Street-Railway  Com- 
pany has  been  incorporated  with  a  capital  stock  of  $1,250- 
000,  for  the  purpose  of  building  and  operating  horse  and 
cable  railways  in  that  and  neighboring  cities.    -.  : .,. 

■  ' ■  "  ■■^■:  '  ■'-' ■  .-/,":     NEW  JERSEY.   -    -■'-     -  :'—    ■"  ^     '''.: 

The  Orange  Cross-Town  &  Orange  Valley  Horse- Rail- 
way Company  has  received  its  franchise.  The  directors 
are :  Francis  M.  Eppley,  president ;  J.  E.  Browne,  H.  W. 
Pope,  Peter  A.  Embury  and  others.  W^ork  will  soon  be 
commenced. 

NEW   YORK.      •       "^ 

The  Flushing  &  College  Point  Street-Railway  Company, 
Brooklyn,  has  been  incorporated  by  Henry  Clement  and 
others,  with  a  capital  stock  of  $60,000.        -  '       :    ' 

At  Syracuse  the  Burnet  Street-Car  Company,  capital 
stock  Si 2,000,  has  been  incorporated  by  Le  Grand  Sher- 
wood and  others.  , 

OHIO.  .    ^ 

The  Lima  Street-Railway  Motor  and  Power  Company 
has  been  incorporated  by  B.  C.  Faurant  and  others.  Capi- 
tal stock  $50,000.  ''■*;.;-.■  • 

\.-:^-.^      '  PENNSYLVANIA.;-.'   ■';•■;';;"•:■■ 

At  Philadelphia,  recently,  the  Union  Electric  Company 
gave  an  experimental  test  of  their  system  on  Ridge  avenue. 
The  track  is  similar  to  that  for  the  cable  system,  the  elec- 
tric wires  being  laid  in  a  conduit  and  connected  by  a 
'  traveler  "  and  wire  with  the  motor  on  the  car,  through 
the  slot.  A  speed  of  eight  miles  per  hour  was  obtained 
and  the  motion  was  easy.  The  electrician  is  Mr.  William 
M.  Schlessinger. 

The  Pittsburgh,  Knoxville  &  St.  Clair  Street-Railway 
Company  will  build  an  electric  line  from  South  Thirteenth 
street,  Pittsburgh,  to  Mount  Oliver,  7'/a  Allentown  and 
Knoxville ;  a  length,  of  two  miles  with  grades  up  to  14  per 
cent.  Thomas  Evans  is  president;  Henry  Stamm,  treas- 
urer, and  J.  W.  Patterson,  secretary. 

■y  '■:''. ■'^--'   '  y.    '■-:  TENNESSEE.'  ^^ 

The  Chattanooga  Belt  Railway  is  to  be  extended  to 
Ridgedale  and  other  suburban  points. 

'■'      '    '■■■-''-.■  VIRGINIA.  >-■; 

A  street-railway  company  has  recently  been  chartered 
at  Danville.    ;  .        v>^  i- 

,.,:;:.,,  .v.   .>-/.-■:■.:. V;         '-WISCONSIN.         .. ,.-'—.  .:        '/  ■ 

A  successful  trial  has  been  made  of  the  Appleton  elec- 
tric street-railway. 

The  franchise,  track  and  plant  of  the  Eau  Claire  Street- 
Railway  Company  have  been  transferred  to  Albion  G. 
Bradstreet,  of  New  York  (Bradstreet  &  Curtis  bankers,), 
representing  a  new  company,  for  $36,000.  The  road  is 
said  not  to  have  been  very  profitable,  and  the  fare  has  re- 
cently been  reduced  from  seven  to  five  cents.  The  new 
company  will  institute  many  improvements. 
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THE    ROGERS    LOCOMOTIVE   AND   MACHINE 

WORKS. 


(Continued  from  page  159.) 


Chapter  IV. 

HISTORY     OF    LOCOMOTIVE    BUILDING     AT     THE    ROGERS 
LOCOMOTIVE    AND    MACHINE    WORKS. 

Soon  after  he  commenced  buildiHg  locomotives  Mr. 
Rogers  became  convinced  that  inside-connected  engines, 
with  crank-axles,  were  inferior  in  many  respects  to  out- 
side-connected ones,  besides  being  more  expensive  to 
build  and  to  keep  in  repair ;  he  also  became  satisfied  that 
in  the  matter  of  steadiness,  the  inside-connected  had  no 
advantage  over  the  outside-connected  engine,  and  that, 
with  proper  counterbalancing,  the  latter  could  be  run  as 
fast  as  required  without  any  injurious  oscillation  ;  and 
also,  that  it  required  more  skill  to  properly  counterbalance 
inside-connected  engines  than  outside  ones.  Therefore, 
he  was  an  earnest  advocate  of  this  style  of  engine,  and 


recommended  outside  connected-engines  as  better  than 
inside-connected  ones. 

Fig.  15  represents.«the  "  Stockbridge,"  built  in  1842,  with 
outside  cylinders.  In  this  engine  the  driving-axle  was 
placed  in  front  of  the  fire-box  and  a  pair  of  trailing- wheels 
behind  to  carry  the  overhanging  weight.  The  load  on 
the  driving-wheels  was,  of  course,  reduced  by  an  amount 


Fig.  16. 

equal  to  that  carried  by  the  trailing-wheels,  so  that  this 
type  of  engine  was  also  deficient  in  adhesion  and  power. 

The  next  step  which  was  made  was  to  substitute  a  pair 
of  driving-wheels  for  the  trailing-wheels,  and  couple  them 
with  the  main  driving-wheels.  This  form  of  engine, 
shown  by  Fig.  16,  was  patented  in  1836  by  Henry  R. 
Campbell,   of    Philadelphia,  and   was    adopted    by   Mr. 


Rogers  in  1844.  This  plan  has  since  been  so  generally 
adopted  in  this  country  that  it  is  now  known  as  the 
"  American  "  type.  Fig.  17  represents  an  engine  of  this 
kind  built  at  the  Rogers  Works  in  1844.  It  had  four 
coupled  driving-wheels  and  outside  cylinders,  the  eccen- 
trics were  on  the  back  axle,  the  pumps  were  full  stroke, 


'/.BPOM£K.H.*. 


Fig.  17. 


worked  from  the  cross-heads.  It  had  springs  over  the 
back  axle  bearings,  and  also  in  the  centre  of  the  levers 
which  extended  from  the  driving-axle  to  the  centre  of  the 
truck  on  each  side  of  the  engine.  The  truck  was  pivoted 
and  turned  upon  a  centre  pin  fixed  to  the  boiler ;  the 
arrangement  did  not  give  satisfaction,  and  was  altc:cd 
after  a  short  trial.    This  engine  was  remarkable  from  the 


Fig.  18.   -^  ■..•  -^  ■■ -' 

fact  that  it  is  the  first  example  of  the  use  of  an  equalizing- 
beam  between  the  driving-wheels  and  truck. 

The  engine  shown  by  Fig.  18  was  built  in  1845,  and  had 
equalizing-levers  between  the  driving-wheel  springs;  the 
truck  had  side  bearings  and  springs  over  the  sides  of 
truck  ;  the  pumps  had  short  stroke  and  were  worked  from 
the  cross-head,  as  shown. 


Fig.   19. 

Fig.  19  shows  an  engine  built  in  1846  with  the  driving- 
wheels-spread  well  apart.  It  had  V  hooks  and  indepen- 
dent cut-off  on  the  back  of  the  main  valves  ;  this  was  a 
favorite  kind  of  engine  for  many  years. 

In  1884,  Mr.  Rogers  was  requested  to  furnish  some  en- 
gines with  six-coupled  wheels  for  the  Savanilla  Railroad 
in  Cuba.    He  then  designed  and  built  the  first  ten-wheeled 
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engines  ever  made  at  the  Rogers  Works.  There  is  no 
drawing  of  these  engines  extant.  They  had,  however, 
outside  cylinders  1 5 yi  inches  diameter  by  20  inches  strolce. 
The  ten-wheeled  engines  which  had  been  built  previous 
to  this  time  had  inside  cylinders  and  crank  axles.  The 
connecting  rods  of  the  engines  for  the  Savanilla  Railroad 


On  the  style  of  engine  shown  by  Fig.  22,  the  shifting- 
link  motion  was  introduced.  Thomas  Rogers  was  one  of 
its  earliest  advocates,  and  did  more  towards  its  successful 
introduction  on  American  locomotives  than  any  other 
person.     He  was  not  only  an  early,  but  an  earnest  advo- 


were  made  to  take  hold  of  the  outside  journal  of  the  main 
crank-pin,  which  at  that  time  was  a  new  departure. 

Fig.  20  represents  a  plan  of  ten-wheeled  engine,  with 
half-crank  keyed  on  the  driving-wheel,  same  as  Baldwin's 
plan.  This  pattern  of  engine  was  built  in  1848  after  those 
for  the  Savanilla  Railroad.    The  engine  had  outside  bear- 


■••:'.'  Fig.  22.  "'■■■'-•  ■'r^.'-'V  ,;.•■"■' .'; 

cate  of  it,  at  a  time  when  it  was  condemned  by  some  of 
the  most  prominent  engineers  in  the  countr\\  Time  has 
amply  proved  all  that  he  claimed  for  it,  which  was.  that  it 
is  the  most  simple  and  efficient  form  of  valve-gear  that 
has  ever  been  devised.  •.  ,-: 

Fig.  23  represents  a  style  of  passenger  engine  which  was 


'  i'. 


Fig.  21. 

ings  and  equalizing-levers  between  the  springs;  it  also 
had  cranks  on  the  axles  outside  the  frames  to Mhich  the 
coupling-rods  were  attached.  A  number  of  engines  on  this 
plan,  with  cylinders  17  x  22,  were  built  for  the  New  York 
&  Erie  Railroad.    They  all  had  independent  cut-off  valves. 


Fig.     23.    ■/■■-■"---; 

first  built  in  1852.  It  had  15  x  22  inch  cylinder,  driving- 
wheels  5  feet  in  diameter.  It  had  what  may  be  called 
supplementary  outside  frames,  which  carried  the  running- 
board,  cab,  etc.  It  had  shifting  links,  hung  from  below, 
and  the  truck  axles  had  both  inside  and  outside  bearings. 


Fig.  24. 


Fig.  21  represents  an  inside-cylinder  engine  with  full 
crank ;  the  steam-chests  were  inclined  sidewise,  so  that 
the  valves  could  be  readily  got  at.  This  was  one  of  the 
improvements  introduced  by  Thomas  Rogers.  The  engine 
had  V  hooks  and  independent  cut-off  valves,  and  was  built 
for  the  Paterson  &  Hudson  River  Railroad.  :   \     ! 


The  form  of  engine  represented  by  Fig.,  24  was  first 
built  in  1853,  and  was  for  a  long  time  very  popular. 
The  cylinders  were  16  x  22  inches,  and  the  driving- 
wheels  5  feet  diameter,  although  the  size  of  the  latter  was 
varied  somewhat  in  different  engines. 
■  ^■\'- :■':'..■';-'''       '   '  \To  b£  continued.)         ■:  , 
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Hirsh's  Freight-Car. 


Morris  M.  Hirsh,  of  Chicago,  111.,  is  the  inventor  of  a 
new  and  improved  form  of  .freight-car,  the  construction 
and  operation  of  which  is  herewith  illustrated  and  de- 
scribed. 


tion  through  the  center  of  the  same  :  Fig.  3.  a  transverse 
vertical  section  through  either  end  of  such  car ;  Eig.  4,  a 
transverse  vertical  section  through  the  center  of  the  same  ; 
Fig.  5,  a  transverse  vertical  section  through  either  end  of 
the  car  as  converted  into  a  cattle-car;  Fig.  6,  a  longitudi- 
nal vertical  section  through  the  center  of  such  car  as  con- 
verted into  a  coal  or  gravel-car  ;  Fig.  7,  a  transverse  ver- 
tical section  through  either  end  of  the  same  as  converted 
into  a  coal  or  gravel  car ;  and  Fig.  8,  a  transverse  vertical 


V  Fig:.  I. 

'<  .  •  hirsh's  freight-car.  V>       r; 

This  invention  has  for  its  object  the  construction  of  a       section  through  either  end  of  such  car  as  converted  into  a 
frei<'^ht-car  that  can  be  converted  from  a  box-car  into  a       platform-car.  v   ,  '  •>..;•.::•'       : 

cattle-car,  a  coal  or  gravel-car,  or  into  a  platform-car ;  A  A'  A^  A^  denote  the  longitudinal  floor-beams  of  the 


Fig.  2.  c 

hirsch's  freight-car 

and  it  consists  of  the  novel  devices  and  combinations  of 
devices  hereinafter  described. 

In  the  accompanying  cuts.  Fig.  i  represents  a  side  ele- 
vation ol  the  bo-\-car;  V\g.  2,  a  longitudinal  vertical  sec- 


car-body,  which  are  rigidly  connected  by  end  beams  R. 
and  again  the  beams  A  and  A',  as  well  as  the  beams  A- 
and  A'\  are  transversely  connected  by  a  series  of  iron 
brace-bars   C.     Upon   the   beams  A'  and   A^  is  rigidly 


^btaMiUiiaani. 
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secured  a  floor  D,  which  covers  the  space  between  such 
beams,  and  the  spaces  between  A  A'  and  A"  A^*.  are 
covered  by  trap-doors  E  E',  which  by  hinges  are  pivotally 
connected  to  the  rigid  floor  D,  in  manner  that  such  doors 
will  form  a  continuation  of  such  floor  D.     F  are  the  cor- 


F'K-  3- 


HIRSH  S   FREIGHT-CAR. 


ncr-posts,  F'  the  door-posts,  and  F^  intermediate  posts 
tenoned  into  iron-socket  castings  2,  that  are  rigidly  secured 
upon  the  longitudinal  beams  A  A^,  and  upon  these  posts 
F  F'  F^,  are  secured  by  suitable  castings  3,  the  longitudi- 


Jf'  Fig-  4-  jf' 

hirsh's  freight-car. 

nal  beams  G,  framed  together  by  end  beams  4,  and  by 
intermediate  roof-plates  5  and  6. 

The  roof  for  this  car  may  be  constructed  in  any  well- 
known  manner,  and  the  sides  between  the  corner-posts  F, 
and  door-posts  F',  are  closed,  each  such  opening  by  a 


lower  section  H,  and  an  upper  section  I,  such  sections 
forming  a  tight  joint  at  their  meeting  line.  The  section 
H,  is  pivotally  secured  by  hinges  7,  to  form  a  tight  joint 
with  the  rabbeted  inward  upper  edge  of  the  floor-beams 
A  or  A^.  Each  section  H,  is  again  divided  longitudmally 
on  its  center  line  into  two  sub-sections  a  and  />,  that  are 
pivotally  secured  together  by  strap-hinges  8,  in  a  manner 
that  the  sub-section  a,  can  be  folded  upon  the  sub-section 
/f,  and  that  both  sections  thus  folded  can  be  turned  down 
into  the  spaces  between  beams  A  and  A',  or  A-  and  A'-\ 
to  rest  upon  iron  braces  C,  and  wh(?n  down  to  be  covered 
and  concealed  by  trap-doors  E  E'.  The  lower  sub-section 
6,  is  composed  of  longitudinal  bars  9  9,  and  10  and  10, 
that  form  rabbet-joints  with  each  other.  The  bars  9  9,  are 
secured  to  exterior  upright  bars  1 1,  and  the  intermediate 
bars  10  10,  which  close  the  interstices  between  bars  9  9. 
are  secured  to  interior  upright  bars  12,  each  two  such  bars 
II  and  12,  being  pivotally  connected  to  one  of  the  socket- 
castings  2,  by  a  single  hinge  /,  that  forms  part  of  such 
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jr  Fig.  5.  Jf  4* 

hirsh's  freight-car.    v 

socket-casting.  With  this  construction,  as  will  be  seen 
the  bars  10  10,  thus  independently  connected,  can  be 
turned  down  into  the  spaces  below  the  trap-doors  E  E', 
thereby  providing  openings  between  the  bars  9,  for  venti- 
lation and  light,  which  will  be  desirable  for  transporting 
cattle  or  other  live-stock.  To  posts  F  F',  are  secured 
plates  that  have  pivoted  latches  13  and  14,  which  latches 
pass  through  holes  in  sub-section  a,  and  in  one  of  the 
bars  10,  for  rigidly  fastening  such  parts  on  their  upright 
position  by  keys  1 5.  passed  through  slots  in  the  en(is  of 
such  latches. 

The  sections  I,  forming  the  upper  half  of  the  side  walls 
of  the  car-body,  are  composed  each  of  a  solid  part  16,  and 
of  bars  17  and  18,  that  form  rabbeted  joints  with  each 
other.  The  solid  part  16,  and  the  bars  17,  are  rigidly 
secured  to  vertical  bars  19,  and  the  bars  18,  which  close 
the  interstices  between  bars  17.  are  secured  to  vertical 
bars  20,  and  each  two  such  bars  19  and  20,  are  suspended 
by  a  single  hinge  21,  formed  to  a  casting  22,  secured  to 
beam  G.     With  this  arrangement  each  entire  section  I, 
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can  be  swung  under  the  roof  of  the  car,  to  be  securely 
held  on  its  upturned  position  by  a  turn-buckle  or  other 
fastening  23,  and  when  using  such  car  for  transporting 
cattle  the  bars  18,  with  their  connecting-bars  20,  can  be 
swung  up  alone  for  ventilating  and  lighting  purposes,  and 
suspended  to  the  roof  of  the  car  by  hooks  24,  engaging 
with  eyes  25.  of  bars  20.  The  lower  portion  of  the  open- 
ings between  door-posts  F',  are  arranged  to  be  closed  for 
grain,  coal  or  gravel  transportation  by  doors  J,  each  com- 
posed of  two  sections  c  and  d,  connected  by  strap-hinges 
26,  and  the  section  d,  again  being  pivotally  coupled  to 
post-sockets  2,  by  hinges  7,  all  in  the  same  manner  as  de- 
scribed for  section  H,  to  fold  such  doors  into  the  spaces 


'  ,      HIRSH  S   FREIGHT-CAR. 

between  the  floor-beams  A  A',  or  A^  A=*,  where  they  are 
covered  by  trap-doors  E  E',  when  not  required. 

For  closing  the  entire  openings  between  posts  F',  doors 
K,  are  provided,  composed  of  slats  27,  secured  together  by 
hinges  28.  These  slats  move  between  channel-iron  guide- 
grooves  L,  that  are  secured  against  the  posts  F,  and  are 
curved  at  the  top  end  of  these  posts,  to  be  continued  un- 
der the  roof  of  the  car  on  a  horizontal  line,  where  these 
channel-bars  are  secured  to  roof-plates  6,  and  for  the  two 
opposite  doors,  when  both  opened  to  clear  each  other, 
their  guide-bars  are  placed  on  different  elevations  against 
such  roof-plates.  The  ends  of  the  car  are  provided  with 
doors  M,  constructed  like  doors  K,  and  guided  between 
channel-bars  N,  which  are  secured  against  ths  comer- 
posts,  to  be  continued  on  a  horizontal  line,  where^uch 


channel-bars  are  fastened  against  the  inward  faces  of 
longitudinal  beams  G,  all  as  shown  by  Figs.  2,  4  and  7. 
Instead  of  using  doors  M,  the  end  of  the  cars  can  also  be 
closed  by  a  frame-work  O,  that  divides  such  end  area  into 
panels  which  are  closed  by  planking,  and  in  one  of  the 


'JC  Fij.  7.  ^, 

hirsh's  freight-car. 


panels  P,  is  left  an  opening  to  be  closed  by  a  sliding  door 
or  shutter  O,  suspended  on  rollers  29,  that  ride  upon  a  bar 
30.  all  as  shown  in  Figs.  3,  5  and  8.  For  better  sustaining 
the  sections  H,  of  the  side  walls  of  the  car,  particularly 
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hirsh's  freight-car. 
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when  such  car  is  used  for  carrying  coal  or  gravel,  stand- 
ards R,  are  provided,  placed  intermediate  of  posts  F  F' 
F^,  such  standards  R,  being  pivotally  secured  by  bolts  S, 
into  exterior  notches  T,  of  beams  A  A 3,  in  a  manner  that 
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when   such   car  is  converted    into  a  platform-car  such 
standards  can  be  turned  into  such  notches  T. 

As  shown  by  Figs,  i,  2  3  and  4,  the  car  is  completely 
closed  from  all  sides  and  ends,  the  same  as  a  box-car;  but 
when  desired  to  be  used  as  a  car  for  transporting  cattle 
or  other  live-stock  the  bars  10,  with  their  hinge-bars  12, 
are  turned  under  the  trap-doors  E  E',  and  the  bars  18, 
with  their  hinge-bars  20,  are  suspended  to  hooks  24,  all  as 
shown  in  Fig.  5.  For  changing  the  car  to  be  suitable  for 
the  transportation  of  coal  or  gravel,  or  other  material  of 
a  like  nature,  the  bars  10,  are  replaced  to  their  upright 
position,  the  entire  sections  I.  are  swung  under  the  roof, 
and  are  secured  on  their  elevated  position  by  turn-buckles 
23,  and  the  vertical  sliding  doors  K,  are  shifted  up  to  be 
under  the  roof,  all  as  shown  by  Figs.  6  and  7  ;  and  for 
changing  the  car  into  a  platform-car  the  sub-sections  a 
and  b,  of  sections  I,  and  the  sub-sections  c  d,  of  doors 
J,  are  folded  and  turned  under  the  trap-doors  E  E',  and 
the  standards  R,  are  turned  down  into  the  notches  T,  all 
as  shown  in  Fig.  8. 

The  above  devices,  it  will  be  seen,  produce  a  freight-car 
that  contains  all  the  parts  necessary  to  be  adaptable  for 
carrying  any  kind  of  freight,  and  that  is  strong  and 
durable  in  its  construction.  This  car  is  also  well  adapted 
for  a  railway-inspection  car,  since  either  side  or  end  ca% 
be  opened  for  the  officers  to  examine  the  condition  of  the 
tracks. 

The  special  merits  appertaining  to  the  above-described 
invention  lie  in  the  various  uses  to  which  this  form  of 
car  can  be  put;  with  the  readiness  and  ease  of  alteration 
to  adapt  it  to  the  desired  purpose,  and  consequent  econo- 
my in  expense.  ; 

The  device  is  under  the  control  of  the  patentee,  Morris 
M.  Hirsh,  No.  2585  Archer  avenue,  Chicago,  111.,  to  whom 
all  inquiries  and  communications  should  be  addressed. 


Wooley's  Car-Coupling. 


Charles  D.  Woolev,  of  Walden,  N.  Y.,  is  the  inventor 
of  a  new  and  improved  form  of  car-coupling,  which  is 
herewith  illustrated  and  described. 

The  object  of  this  invention  is  to  provide  a  coupling 
which  shall  consist,  essentially,  of  an  ordinary  link  and 
pin,  and  hence  admit  of  the  substitution  of  the  latter  in 


WOOLEY  S   CAR-COUPLl.NG 


case  of  accident  or  in  coupling  cars  of  other  roads  thereto. 
A  further  object  is  to  provide  a  c  jupling  which  shall  be 
automatic  in  its  action,  and  which  will  admit  of  the  enter- 
ing-llnk  being  guided  by  the  operator  without  danger  to 
himself;  and  also  to  provide  a  coupling  which  may  be 
locked  in  coupled  adjustment  against  any  aWidental  or 


intentional  displacement,  except  by  breaking  or  the  con- 
sent of  the  operator. 

In  the  accompanying  drawings,  Fig.  i  is  a  view  of  one 
end  of  a  car  provided  with  the  coupling;  Fig.  2  is  a  longi-' 
tudmal  vertical  section  through  the  draw-head  and  ap- 
proaching link  ;  Fig.  3  represents  the  position  of  the  pin 
after  it  has  been  tilted  by  the  approaching  Imk  and  is 
about  to  be  raised,  and  Fig.  4  shows  the  link  in  a  position 
to  be  operated  upon  by  the  guide-arm. 

A  represents  the  end  of  a  car,  to  which  the  draw-head 
B,  is  secured  in  any  well-known  or  approved  manner. 
The  draw-head  B,  is  provided  with  a  bell-mouth,  as  is 
usual,  the  under  lip  h,  being  rounded  or  beveled  to  admit 
of  the  link  C,  hanging  down  in  an  oblique  position  when 


' ^    Fig.  2. 
:  ^       ,-::       wooley's  CAR-COUPLING,    '  . 

left  to  itself  therein,  but  furnishing  a  bearing  which  will 
act  as  a  fulcrum  for  elevating  the  free  end  of  the  link  by 
bearing  down  on  its  end  within  the  draw-head.  The 
draw-head  is  further  proviced  with  an  extended  longitu- 
dinal vertical  slot  b',  in  its  upper  side,  and  with  a  corre- 
sponding elongated  slot  b^,  in  its  lower  side  for  the 
reception  of  the  coupling-pin  D.  The  coupling-pin  D,  is 
of  the  same  general  form  as  that  in  common  use  in  the 
ordinary  form  of  pin-and-iink  coupling,  excepting  that  its 
head  d,  is  reduced  and  extended  to  form  points  of  attach- 
ment for  the  guide  and  operating-arms  E  and  F.  The 
guide-arm  E,  is  pivotally  secured  to  the  head  of  the 
coupling-pin  a  short  distance  below  its  upper  end,  the 
end  of  the  arm   E,  being  preferably  bifurcated,  as  shown 


^^^S      Fir.  3. 
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at  e,  to  receive  the  head  of  the  pin  between  its  branches. 
The  opposite  end  of  the  arm  E,  is  pivotally  secured  to  the 
draw-head  at  a  distance  from  back  its  mouth.  The  back 
of  the  squared  portion  of  the  pin  D,  is  so  arranged  as  to 
engage  and  come  in  contact  with  the  lower  edge  of  the 
rear  wall  of  the  jaw  formed  by  the  bifurcated  end  of  the 
arm  E,  when  the  lower  end  of  the  pin  has  been  tilted 
back  from  the  mouth  of  the  draw-head  sufficiently  to 
allow  the  end  of  the  link  to  force  it  upwardly  by  horizon- 
tal pressure. 

An  operating-shaft  G,  is  journaled  in  suitable  bearings 
across  the  end  of  the  car,  and  provided  with  an  operating- 
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arm  ^,  which  extends  over  the  draw-head,  its  free  end 
beinj)^  about  over  the  position  which  the  pin  would  natur- 
ally occupy  when  in  coupled  adjustment.  The  free  end 
of  the  arm  j^'-,  is  connected  with  the  upper  end  of  the  pin 
by  a  link  or  other  suitable  connection  H.  The  ends  of 
the  operating-shaft  G,  are  provided  with  handle-arms  ^', 
for  rocking  the  shaft  G,  from  either  side  of  the  car.  The 
end  of  one  of  the  arms  c'.  is  provided  with  a  chain  K, 
having  a  link  or  eye  1%  adapted  to  be  placed  over  a  staple 
L,  in  the  side  of  the  car.  and  a  pin  or  padlock  M,  is 
adapted  to  secure  the  chain  to  the  staple,  and  hence  pre- 
vent the  movement  of  the  arm  i/^',  and  operating-shaft  G. 
The  coupling-link  C,  is  of  the  ordinary  elongated  form  in 
common  use.  The  parts  are  so  arranged  that  the  arms^i,'^', 
on  the  ends  of  the  operating-shaft  will  tend  to  hold  the 
coupling-pin  in  coupled  position  in  the  draw-head  by  heir 
gravity,  requiring  to  be  swung  away  from  the  end  of  the 
car  to  elevate  the  pin  or  uncouple. 

The  approaching  link  when  it  first  engages  the  coupling- 
pin  will  tilt  it  until  the  back  of  the  squared  portion  there- 
of comes  in  contact  with  the  lower  edge  of  the  rear  wall  of 
the  jaw,  as  before  described,  when  the  continued  pressure 
will  lift  the  pin  and  allow  the  link  to  slide  beyond  it  in 
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/  the  draw-head.  The  weight  of  the  pin  and  arms  E,£-  and 
^',  will  tend  to  automatically  return  the  pin  to  its  coupled 
position,  and  the  coupling  will  be  complete.  The  link, 
resting  in  the  approaching  or  stationary  draw-head,  may 
have  its  free  end  elevated  or  depressed  by  rocking  the 
shaft  G,  and  thereby  causing  the  guide-arm  E,  to  press 
heavily  or  lightly  on  the  end  of  the  link  within  the  draw- 
head.  This  manipulation  of  the  link  from  the  side  of  the 
"  car  or  out  of  the  way  of  danger  is  an  important  advan- 
tage, while  a  chain  may  be  connected  to  the  end  of  the 

.  connecting-bar  H,  and  carried  thence  to  a  staple  at  the 
edge  of  the  car-roof,  thus  allowing  uncoupling  from  that 

-    position.  '  ..  ' 

The  form  of  coupling  shown  and  described  may  be  ap- 

'  plied  to  either  freight  or  passenger-cars,  but  is  well  adapted 
to  use  on   freight-cars.     In  case  of   accident  or  possible 

'  derangement,  an  ordinary  link  and  pin  can  be  substituted 
without  delay,  and  a  stray  car  on  any  other  road  could  be 
coupled  with  any  other  car  where  the  ordinary  link  and 

.   pin  are  used.  ■  '  '  "      '. 


It  is  evident  that  the  means  for  operating  the  pin  might 
be  somewhat  varied  in  form  and  arrangement  to  suit 
different  forms  of  cars  without  departing  from  the  spirit 
and  scope  of  the  invention ;  hence  it  is  not  limited  strictly 
to  the  construction  herein  set  forth. 

It  is  claimed  for  this  form  of  car-coupling  that  it  is 
equally  well  adapted  to  application  to  different  forms  and 
styles  of  cars ;  and  will  work  with  perfect  ease  either  on 
grades  or  curves.     --     •    •    ••     '  .  .."  ■-•    ■         ■.■..■:'■.■''' 

The  device   is   under  the  control  of  the   inventor,  to 
whom  all   inquiries  and  communications  should  be  ad- 
dressed. ,  .. 
— — . .^ ..         •-■■-,"',. 

Waters'  and  Sweeny's  Electrical  Switch. 


Edward  G.  Waters  and  Robert  G.  Sweeny,  of  Terra 
Haute,  Ind.,  are  the  inventors  of  a  new  and  improved 
electrical  switch,  the  construction  and  operation  of  which 
is  herewith,  illustrated  and  described.    :■         .  '  ■ 

The  object  of  this  invention  is  to  produce  a  switch  by 
which  any  one  of  several  telegraph  or  other  lines  may  be 
connected  with  a  single  instrument  at  pleasure.  This  ob- 
ject is  accomplished  by  connecting  the  several  lines  to  a 
series  of  contact-springs  which  are  arranged  radially  to  a 
central  hub  carrying  two  points  which  are  electrically 
dinnected  with  the  two  binding-posts  of  the  instrument, 
each  wire  of  the  several  lines  being  connected  to  one  of 
said  contact-springs,  and  the  contact-springs  connected  to 
the  incoming  wires  of  each  circuit  being  arranged  to  come 
in  contact  with  a  part  or  strip  connected  with  the  outgo-, 
ing  line-wire  when  not  separated  therefrom  by  the  contact 
points  on  the  revolving  hub.  '  ' 


waters'  and  sweeny's  electrical  switch. 

In  the  accompanying  cuts,  Fig.  i  is  a  top  or  plan  view 
of  a  switch  embodying  the  said  invention,  the  casing  or 
cover  portion  being  removed;  Fig.  2,  a  central  vertical 
section  on  the  dotted  line  2  2  in  Fig.  i  ;  Fig.  3,  a  detail 
elevation  of  the  hub  as  seen  from  the  dotted  line  4  4 ;  and 
Fig.  4,  a  plan  showing  the  electrical  connections. 

A  represents  the  base  of  the  switch  ;  B,  the  hub ;  C  C, 
the  incoming  and  outgoing  instrument  wires,  respectively  ; 
D  D'  E  E'  F  F'  G  G',  the  incoming  and  outgoing  wires  of 
several  electrical  circuits  or  main  lines,  and  H,  the  elec- 
trical instrument.  The  base  A,  is  formed  of  wood  or 
some  other  non-conducting  material,  and  carries  the  hub, 
contact-springs,  binding-posts  and  contact-strips,  as  shown. 
The  hub  B,  is  centrally  mounted  on  the  base,  and  revolves 
thereon,  a  crank  B',  being  provided  as  a  means  of  turning 
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it.  Its  body  is  formed  of  non-electrical  material,  and  it 
carries  two  rings  d'  b^,  one  of  which  is  connected  to  one 
of  the  instrument  wires  and  the  other  to  the  other  by  con- 
tact-springs a'  a^.  These  rings  are  also  connected  to  the 
contact-points  b^  b*',  and  may,  by  means  of  said  contact- 
points,  be  also  connected  with  either  of  the  line-wires,  as 
will  be  hereinafter  more  particularly  described. 

The  operation  of  the  device  may  be  described  as  fol- 
lows :  Supposing  that  the  operator  desires  to  use  the  line 
E  E',  he  will  first  turn  the  hub  B,  until  the  contact-points 
b^  b^,  have  passed  underneath  and  are  in  contact  with  the 
contact-springs  e  e',  which  form  terminals  for  said  wires, 
which  at  the  same  time  raises  the  contact-spring  e,  away 
from  the  strip  <?',  and  breaks  the  independent  circuit  out- 
side of  the  instrument.  The  course  of  the  current  is  then 
in  from  the  line-wire  E,  through  its  binding-post  6,  to  the 
contact-spring  e,  thence,  by  the  contact-point  /^*,  the  ring 
b-,  and  the  contact-spring  a^,  through  the  binding-post 
I,  to  the  wire  C,  over  the  wire  through  the  electrical  in- 
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strument  H,  and  back  over  the  wire  C,  to  the  binding- 
post  2 ;  thence  to  the  contact-spring  a',  to  the  ring  b', 
and  to  the  contact-point  b^  ;  thence,  by  the  contact-spring 
e',  to  the  binding-post  7,  and  out  over  the  outgoing  line- 
wire  E'.  Meantime  each  of  the  other  electrical  circuits  or 
main  lines  are  uninterrupted,  and  the  course  of  the  cur- 
rent is  as  follows  :  A  current  comes  in  over  the  main  line 
D,  to  the  binding-post  3  ;  thence  to  the  contact-spring  ^, 
to  the  contact-strip  //^  /  thence  to  the  binding-post  5  ; 
thence  across  underneath  the  switch,  by  the  loop  r/^,  to 
the  binding-post  4,  and  out  over  the  wire  D'.  A  current 
comes  in  similarly  over  the  wire  F,  to  the  binding-post  9; 
thence  to  the  contact-spring  y,  to  the  contact-strip  y^ / 
thence  to  the  binding-post  1 1  ;  thence  across  underneath 
the  switch  by  the  loop  /^,  to  the  binding-post  10,  and  out 
over  the  wire  F'.  A  current  comes  in  similarly  over  the 
wire  G,  to  the  binding-post  12;  thence  to  the  contact- 
spring  £■,  to  the  contact-strip  ^^  .  thence  to  the  bind- 
ing-post 14;  thence  across  underneath  the  switch  by 
the  loop  ^'^,  to  the  binding-post  13,  and  out  over  the 
wire  G'.  ''/■■  ■■  'i  '^''^ -  :'::■'■  ■^i■ '  --l^/  '■.:-^''^".  '■_  :y.':'/.^:'-'ir-----i''--- 
When  the  operator  desires  to  use  another  line,  the  hub 
is  turned  to  bring  the  contact-points  b'-^  b*,  into  contact 
with  the  contact-springs  of  the  line  desired,  and  the  cur- 
rent then  passes  over  the  line  E  E',  similarly  to  the  course 
above  described,  bringing  the  binding-post  8,  and  loop  i-^, 
into  service,  as  will  be  readily  understood.     It  will  also  be 


readily  seen  that  the  contact-springs  (/'  g'  and  /',  wilJ  per- 
form similar  service,  when  their  respective  main  lines  are 
brought  into  use,  to  that  described  in  connection  with  the 
description  of  the  course  of  the  current  over  the  line  E 
E',  as  performed  by  the  contact-spring  e'.  It  will  be  un- 
derstood, of  course,  where  contact-springs,  contact-strips, 
and  contact-points  are  referred  to,  that  these  may  be  any 
ordinary  means  of  contact  which  will  accomplish  the  re- 
sult ;  springs,  points  and  strips  being  shown  and  described 
merely  as  the  preferable  or  more  convenient  construction. 
In  order  to  cut  out  the  instrument  from  all  the  circuits,  it 
is  only  necessary  to  so  turn  the  hub  that  the  contact- 
points  will  be  between  some  of  the  several  contact-springs, 
without  touching  either,  when  all  of  the  circuits  will  be 
similar  to  that  just  described. 

As  will  be  readily  seen,  by  the  use  of  this  invention  a 
single  telegraphic  or  other  electrical  instrument  may  at 
will  be  put  in  circuit  with  either  one  of  any  number  of 
lines,  and  thus  the  expense  of  separate  instruments  for 
each  line  can  be  saved,  as  well  as  the  room  which  they 
would  occupy  if  used,  thus  making  the  invention  esf)eci- 
ally  valuable  for  such  places  as  a  superintendent's  office  of 
a  railroad,  which  officer  usually  desires  to  have  a  tele- 
graphic instrument  on  his  desk,  with  which  he  can  com- 
municate with  either  of  several  officers  or  places  at  pleas- 
ure, but  which  it  has  not  been  practicable  to  do  where  the 
complete  telegraphic  outfit  was  used  with  each  line. 
When  this  device  is  employed,  a  relay  can  be  used  with 
each  of  the  several  lines  which  will  permit  calls  to  be 
heard,  while  the  key  and  sounder  only  need  be  placed  on 
the  desk  of  the  operator.  ;;  -  .  ;    .  ;..- 

It  is  claimed  for  this  invention  that  it  is  simple  in  its 
operation  and  application,  and  durable  in  construction ; 
while  its  multiplex  character  renders  it  a  most  useful  and 
economical  addition  to  telegraphic  systems.  All  inquiries 
and  communications  appertaining  to  the  patent  should  be 
addressed  to  Edward  G.  Waters,  No.  613  Mulberry  street, 
Terre  Haute,  Ind.  '        ,. . 


Mott's  Railway-Signal. 


Eli  AS  Hicks  Mott,  of  Sangerfield,  N.  Y.,  is  the  inven- 
tor of  a  new  and  improved  form  of  railway-signal,  which 
is  herewith  illustrated  and  described.         -.■    ' 

This  invention  relates  to  improvements  in  signals  for 
use  on  railway  tracks  at  crossings  and  the  like ;  and  the 
novelty  consists  of  the  peculiar  construction  and  combi- 
nation of  parts,  substantially  as  hereinafter  fully  set  forth. 

The  primary  object  of  this  device  is  to  provide  an  im- 
proved signal  which  is  automatically  operated  by  a  pass- 
ing train  to  give  an  audible  alarm  for  the  purp>ose  of 
warning  persons  and  teams  of  the  approach  of  the  train. 
A  further  object  of  the  invention  is  to  provide  mechanism 
which  shall  be  ready  for  action  at  all  times ;  which  shall 
not  be  liable  to  become  broken  by  the  car-wheels;  which 
shall  be  simple,  strong,  and  durable  in  construction, 
thoroughly    effective    in    operation    and    comparatively 

cheap.  -■.•■.;..-,"•,■'■/  >  ...:^- ;...>--•  •■,  r,,\-:-;-  v:-  :  '_ -■  '•-., 

In  the  accompanying  cuts,  Fig.  i  is  a  view  in  side  eleva- 
tion showing  the  improved  apparatus  applied  to  a  rail  of 
a  track;  Fig.  2  is  a  vertical  cross-sectional  view  through 
the  track-rail  on  the  line  x  x  of  Fig.  i  ;  Fig.  3  is  an  en- 
larged view,  in  detail,  of  audible-alarm  device ;  and  Fig. 
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4  is  a  detail  view  of  a  modification.     Figs.  5  and  6  are 
enlarged  detail  views.         ' 

A  designates  one  of  the  rails  of  a  railway-track  to  which 
the  improved  automatic  signal  devices  B,  are  applied  at 
any  convenient  and  desired  point — as,  for  instance,  where 
a  road  or  street  intersects  and  crosses  the  track.  C  C 
designate  two  longitudinal  bars,  which  are  pivotally  or 
loosely  connected  directly  together,  or  by  means  of  an 
intermediate  (link  shown  in  detail  in  Fig.  5).  and  the  bars 
are  located  parallel  with  and  inside  of  one  of  the  rails  of 


shaft  is  provided  with  an  upright  arm  e',  that  has  an 
inwardly-extending  lug  e^,  located  just  below  the  head  of 
the  rail,  said  shaft  being  journaled  in  proper  bearings 
suitably  held  in  place.  ;    ■ 

A  transmitting-wire  F,  is  connected  to  the  outer  end 
of  the  arm  e'^,  and  this  wire  extends  along  beneath  and 
is  protected  by  the  head  of  said  rail,  and  the  wire  is  sup- 
ported in  staples  or  eyes  /,  that  are  secured  in  any  suit- 
able manner  to  the  rail.  •      -■:•.;;■■;:    ..  r  .  '•   .••    ' ;.; : 

The  wire  F,  leads  to  and  passes  around  two  pulley-wheels 
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the  track,  the  ends  of  said  bars  being  bent,  as  at  c,  and 
provided  with  slots,  through  which  are  passed  bolts  to 
loosely  connect  the  bar  to  suitable  supports  c' .  The  op- 
posite free  ends  of  the  side-bars  are  brought  together  and 
lie  in  a  plane  just  below  the  upper  surface  of  the  head  of 
the  rail  A,  and  these  meeting  ends  of  the  side-bars  are 
loosely  connected  to  a  curved  spring  D,  in  any  suitable 
manner ;  or  they  may  be  left  free  of  the  spring  and  merely 
rest  thereon.  These  bars  are  acted  on  successively  by  the 
car-wheel  flanges  of  a  passing  train  to  operate  the  audible 
or  visible  alarm  devices. 


c- 
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The  spring  D,  is  made  curved  or  bow-shaped,  and  the 
spring  lies  below  the  side-bars,  to  automatically  return 
the  side-bars  to  their  proper  position  with  relation  to  the 
rail,  so  that  they  will  be  acted  on  by  the  wheels  of  a  pass- 
ing train.  The  ends  of  the  spring  D,  are  connected  to 
suitable  supports  iV,  and  at  or  near  its  middle  the  spring 
has  a  link  d'-,  the  free  end  of  which  link  is  pivotally  con- 
nected to  an  arm  e,  of  a  rock-shaft  E,  that  extends  un- 
der the  rail  of  the  track.    The  opposite  end  of  the  rock- 


F',  placed  at  right  angles  to  each  other,  and  pivoted  to  the 
lower  end  of  an  upright  post  H,  that  supports  the  bell  I, 
as  shown  in  Fig.  3.  That  portion  of  the  wire  F,  playing 
around  the  pulley-wheels  may  preferably  be  replaced  with 
a  corresponding  length  of  chain  as  being  more  flexible. 
The  wire  F,  is  continued,  and  carried  up  from  the  base  of 
said  post  H,  and  attached  to  an  arm  G,  which  arm  is  piv- 


^'^     Fig.  4.       ^ 
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otally  connected  toacoil  spring G',  having  at  its  extremity 
the  alarm-bell  I.  The  arm  G,  is  at  its  outer  end  connected 
with  the  upper  fixed  arm  g,  by  a  spiral  retracting-spring 
//,  having  the  desired  effect  of  returning  the  bell  apparatus 
to  its  normal  position  after  the  passing  of  a  train. 

It  will  be  seen  that  when  a  train  passes  over  a  track 
which  has  the  improved  signaling  apparatus  applied  there- 
to the  wheels  will  depress  the  bars  C,  and  spring  D,  thus 
causing  the  rock-shaft  to  oscillate,  each  wheel  of  the  train 
successively  and  rapidly  imparting  a  sharp  and  sudden 
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tension  or  pull  to  the  wire  F,  with  the  obvious  efTect  of 
giving  a  rapid  motion  to  the  bell  I,4hus  ringing  the  alarm. 
From  the  nature  of  the  coil-spring  G',  the  bell  will  retain* 
its  motion  for  some  period  after  the  passage  of  the  train 
over  the  spring  D,  thus  giving  the  desirable  feature  of 
continuing  the  alarm  even  after  the  rail  mechanism  and 
the  connecting-wire  F,  have  ceased  moving. 

In  the  modification  shown  in  Fig.  4  of  the  drawings  it 
is  proposed  to  dispense  with  the  longitudinal  bars  C.  and 
employ  two  or  a  single  spring-bar  D,  to  be  acted  on  by  the 
car-wheel  flanges  to  rock  the  shaft  E,  and  sound  the 
alarm  ;   but  it  is  preferable  to  employ  the  bars  C,  and 
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spring  D,  as  it  has  been  found  by  experiment  that  the 
latter  devices  give  better  results,  are  cheaper,  and  more 
durable. 

It  is  not  necessary  to  limit  the  device  to  the  exact  con- 
struction shown  and  described,  as  changes  therein  may  be 
made  without  departing  from  the  principle  thereof. 
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Fig.  6. 

mott's  railway-signal. 

It  is  claimed  for  this  invention  that  it  is  simple  in  con- 
struction, durable  and  economical ;  while  it  works  with 
absolute  certainty,  and  forms  a  reliable  and  perfect  railway 
alarm-signal.  The  patent  is  under  the  control  of  the  in- 
ventor, to  whom  all  communications  should  be  addressed. 


A  Colossal  Railway  Station  in  North  London. 

The  Midland  Railway  Company,  which,  within  the  last 
few  years,  have  absorbed  more  than  one  parish  in  North 
London  in  the  construction  of  their  metropolitan  terminal 
stations  and  other  works,  are  now  engaged  in  the  con- 
struction of  a  gigantic  merchandise  depot  at  St.  Pancras, 
which,  it  is  stated,  will  be  the  largest  and  the  most  costly 
railway  goods  station  in  the  world.  Some  twenty  years 
since  the  company  obtained  possession  of  a  portion  of  the 
locality  known  as  Somers  Town,  for  it  was  on  the  occa- 
sion of  their  construction  of  their  extension  between  Bed- 
ford and  London,  about  the  year  1867,  that  they  purchased 
the  land  and  buildings  upon  which  their  St.  Pancras 


Station  and  hotel  now  stand,  and,  it  is  stated,  as  showing 
the  historical  character  of  the  locality,  that  during  the 
excavations  for  the  station  buildings  several  relics,  includ- 
ing coins  of  the  time  of  Edward  II  and  other  reigfns,  were 
discovered.  About  the  same  time  a  large  portion  of  Agar- 
Town  was  also  absorbed,  and  a  numerous  population 
swept  away,  during  the  erection  of  the  company's  Cam- 
den Town  Station.  These  works  have  been  followed  by 
the  erection  of  the  great  undertaking  now  in  progress,  for 
which,  in  the  year  1877,  the  company  obtained  an  Act  of 
Parliament  for  the  purchase  of  the  land  and  buildings 
extending  between  the  company's  present  station  and 
Ossulston  street,  in  the  Euston  road,  and  stretching  north- 
wards to  Phoenix  street,  covering  an  area  of  between  14 
and  1 5  acres.  This  purchase  included  all  the  proprietary 
rights  of  Earl  Somers,  and  involved  the  demolition  of 
several  hundreds  of  houses  and  business  premises,  and 
the  forced  exodus  of  a  population  estimated  at  upwards 
of  4,000.  It  is  worthy  of  notice  that,  from  antiquarian 
records  and  maps  of  the  period  still  in  existence,  it  appears 
that  about  the  end  of  the  last  century  the  locality  was  a 
suburban  pleasure  resort,  on  which  stood  the  ancient 
Brill  Tavern  and  surrounding  taverns,  and  that  the  site 
on  which  the  depot  is  now  being  constructed  was  known 
as  "  Caesar's  Camp,  called  the  Brill  at  St.  Pancras." — HaiV- 
way  and  Tramway  Expr^ess.  - 


The  office  of  Mr.  M.  N.  Forney,  Secretary  of  the  Master 
Car-Builder's  Association,  has  been  removed  from  No.  73 
Broadway  to  23  Murray  street.  New  York,  to  which  ad- 
dress communications  to  him  should  in  future  be  directed. 


;       THE  ELEVATED,  . 

CABLE    RAILWAY   CO 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction. 

U       BURLINGTON,  IOWA. 


J.  N.  Maktin,  Pres.        E.  S.  Edgkr,  Vice-Prcs.       P.  Hale,  Superintend 't. 
Jamks  Frame,  Sec.  and  Trcas.        Thomas  Hedge,  Attorney.  ^ 


See  description  !n  fhis  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 
particulars  to  _  „      ..  . 

JAMES  FRAME,  Sec,  Burlington,  Iowa. 


BARGION'S 

Compound  Railroad  Rail. 

The  only  perfect  rail.      Forming  a 
continuous,  jointless  track.  ^ 

Nut  locks.  No  splicing,  no  creeping.  Less  wear  to  ma- 
chinery, and  kept  in  perfect  order  at  less  expense  than  any 
other  rail. 

A  thorough  and  exhaustive  test  is  desired,  and  all  facilities 
will  be  furnished  any  parties  for  that  purpose.,    .- . 

Add  ress  '      _^  ' 

V         R-  S.  BEVIER,  V 

Owensboro,  Ky. 


Establlslied  1874. 


THE  PAINTERS'  MAGAZINE 

rj     AND  COACH,  PAINTER.  ,''>■ 

Official  Organ  of  the  Master  Car  and  Locomotive 
Painters' Association. 


THIRTEENTH    YEAR    OF    PUBLICATION. 


Terms:  $1.50  per  Year. 

During  the  twelve  years  of  steady  growth  it  has 
never  lost  FIRST  PLACE  among  the  Paint  Jour- 
nals of  the  world.  It  is  enlarged,  improved,  and 
better  than  ever  before.      ,.;:.,. 


To  keep  abreast  of  the  times,  every  Painter,  no  matter  what 
branch  of  the  profession  he  may  follow,  should  subscribe  to  at 
least  one  good  journal  devoted  to  his  profession,  and  if  he  can- 
not, for  want  of  time,  regularly  read  it,  he  will  nevertheless 
find  it  of  great  value  for  reference. 

The  Painters'  Magazine  has  for  nearly  thirteen  years  met 
the  requirements  of  the  case. 

During  Volume  XII  1885,  there  appeared  in  The  Painters* 
Magazine  an  average  of  twenty-five  articles  per  month,  of 
practical  value  to  its  subscribers^  to  say  nothing  of  others  of 
general  interests  j/:..  ■:,_:.;,■■■■'.    .^'''■•':"':-'-j"T ';''-:'  ';     '  --''■-  '/^^ 

Specimen  copies',  15  cents  each.     Address    ••.;." 

^  THE    PAINTERS'  MAGAZINE 

-    72  William  St.,  New  York, 
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"MOSAIC-INLAY." 


A  New  and  Beautiful  High-Art  Decoration 
for  Interiors  of  Railway  Cars. 


This  ?s  a  patented  process  of  painting  on  wood  panels  to 
faithfully  represent  Inlaid  Woods.  Leading  Manufacturers  who 
are  now  using  it,  claim  that  it  is  superior,  as  a  means  of  in- 
terior  decoration,  to  anything  yet  discovered,  and  for  these 
reasons :  it  is  done  on  the  natural  wood  panel ;  is  finished 
smooth,  consequently  there  are  no  reliefs  nor  recesses  to  harbor  dust 
or  dirt ;  is  impervious  to  moisture  and  unaffected  by  any  or- 
dinary heat  ;  is  perfectly  durable  and  admits  of  great  diversity 
of  treatment — in  both  colors  and  designs — faithfully  imitating 
all  the  beautiful  growths  and  colors  of  the  most  expensive 
natural  woods. 

For  ceiling  work  and  for  cars  (steam  or  horse)  we  use  from 
choice,  three-ply  wood,  which  is  bent  to  any  curve  desired, 
and  faced  with  hard  white  or  bird's-eye  maple,  silver  birch, 
oak,  or  basswood.  Where  it  is  desired  to  have  the  panel  dark 
and  ornament  light,  we  can  do  so,  but  generally  prefer  to 
work  on  light-wood  grounds.  The  method  to  be  pursued  in 
ordering  "MOSAIC-INLAY  "  is  to  send  correct  diagrams, 
giving  sizes  of  panels  and  car  lines  with  length  and  breadth  of 
car  ceiling.  We  will  then  send  you  ceiling-panels  ready  to 
place  in  position,  beautifully  decorated  with  original  designs  and 
at  a  nominal  cost. 

Panels  decorated  in  "  MOSAIC-INLAY,"  are  in  use  in  most 
than  30  of  the  principal  street-railways  in  the  United  States, 
so  that  the  process  has  long  since  passed  the  experimental 
stage  and  is  an  assured  success. 

For  further  particulars,  address  .  i 

THE  J.  M.  WADE '*  MOSAIC-INLAY."  CO./ 

OFFICB   AND  SHOW   ROOMS  : 

123  Cedar  St.,  Ne^  York  City 


C.  T.  Raynolds  &  Co. 

(Esublisbed  in  1770J     ■ 

•     ir>b  &  108  Fulton  St.,  21  Lake  St., 

NEW  YORK,  y       CHICAGO, 

Color   Makers, 

MANUFACTURERS  OF 

.    Fine  Coach,  Car  and  Railway  Varnishes, 
Carmines,  Lakes,  Vermilions, 
White  Lead,  Zinc,  etc 

Fine  Brushes  for  Artists,  Decorators.  Coach 
:     Car,  House  and  Sign  Painters, 

artists  Materials,  Decorative  Tube  Colors 

..        ::      AGENTS  FOR 

Crockett's  Preservative  and  Genuine  Spar  Composition 


New  York  &  New  England  Railroad 

TRANSFER  STEAMER  MARYLAND  ROUTE. 

Through  Pullman  Cars  for 

PHILADELPHIA,    BALTIMORE   AND   WASHINGTON, 

WITHOUT  CHANGE  ;  connecting  with  throuf^  trains  to  FLORIDA 
and  all  points  SOUTH  and  WEST.  Trains  leave  Boston  at  6.30  p.m.,  daily. 
Leave  Boston  for  GRAND  CENTRAL  DEPOT,  NEW  YORK,  at  10.00 
A.M.:  returning,  leave  New  York  at  n  a.m.  and  n.35  p.m.,  week  days. 
Pullman  Palace  Cars  on  night  train. 

The  Norwich  Line  between  Boston  and  New  York 

Steamboat  train  leaves  Boston  6.30  p.m.,  arrives  at  New  London  at  10.15 
p.  M.,  connecting  with  the  new  steamer  City  of  Worcester,  Mondays, 
Wednesdays  and  Fridays,  and  City  of  New  York,  Tuesdays,  Thursdays 
and  Saturdays.  R.etuming,  steamer  leaves  Pier  40,  North  River,  New 
York,  at  4.30  p.m.,  connecting  at  New  London  with  train  leaving  at  4.05 
A.M.,  arriving  in  Boston  at  7.50  a.m.     Good  night's  rest  on  the  boat. 

ASK  FOR  TICKETS  VIA  N.  Y.  AND  N.  E.  R.  R. 

Office,  3aa  Washington  street,  Depot  foot  of  Summer  street,  Boston. 

A.  C.  KENDALL,  Gen'l  Pass.  Agent. 
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HERRING'S 


HERRING*! 


CHAMPION 


Va 


SAFES 


HERRING  &C0., 

251  &  252  Broadway.  NewYork 


PHOTO-ELECTROTYPING 

is  a  new  process  of  Engraving,  by  means  of  which  superior 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  aub- 
jects :  Landscapes,  Portraits,  Buildings,  etc.,  etc., 

can  be  obtained  at  about  one-half  the  cost  of  Wood  Engraving.     We  can 
work  from  photographs  or  drawings  in  p>encil,  ink  or  wash. 

Samples  of  our  work  can  be  seen  in  "  Life,"  "  Harper's  Monthly," 
"  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." .       ; ;.. 

RAILROAD   COMPANIES 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money 
and  get  the  BEST  RESULTS,  by  placing  their  orders  with  the 

s;      Franklin  Photo-Electrotype  Company, 

305  Pearl  Street.  New  York  City. 
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BEAUTY   IN   UNLIKELY   PLACES. 


PRETTY   RAILWAY-STATIONS. 


{From  Casseirs  Family  Magazine.) 


SIGNAL-BOX,    LANSDOWN    STATION, 
NEAR   CHELTENHAM.    .,  ' 


"  There  never  was 
more  flagrant  nor 
impertinent  folly 
than  the  smallest 
portion  of  ornament 
in  anything  con- 
cerned with  railways 
or  near  them."  Such 
is  the  explicit  con- 
viction of  that  arch- 
enemy of  steam,  Mr. 
John  Ruskin. 

The  Brantwood 
philosopher,  in  his 
fervently  il  1  umin- 
ated  "  Seven  Lamps 
oi  Architecture," 
decries  the  decora- 
tion of  railway-sta- 
tions as  one  of  the 
most  strange  and  evil  tendencies  of  the  present  day.  He 
conscientiously  contends  that  if  there  be  any  place  in  the 
world  in  which  people  are  deprived  of  the  disposition  neces- 
sary to  the  contemplation  of  beauty,  it  is  there.  Mr.  Ruskin 
says  that  he  would  as  soon  "  put  rings  on  the  fingers  of  a 
smith  at  his  anvil,"  as  make  a  railway-station  pleasing  to 
the  eye.  The  railway-station,  by  the  way,  may  be  compared 
to  the  home  of  the  smith — would  he  deny  him  Long- 
fellow's "  spreading  chestnut-tree  "  7  "  It  is,"  he  continues, 
"  the  very  temple  of  discomfort,  and  the  only  charity  that 
the  builder  can  extend  to  us  is  to  show  us,  plainly  as  may 
be,  how  soonest  to  escape  from  it.  .  .  .  The  whole 
system  of  railway  traveling  is  addressed  to  people  who, 
being  in  a  hurry,  are,  therefore,  for  the  time  being,  miser- 
able. .  .  .  The  railroad  is  in  all  its  relations  a  matter 
of  earnest  business,  to  be  got  through  as  soon  as  possible. 
It  transmutes  a  man  from  a  traveler  into  a  living  parcel. 
For  the  time  he  has  parted  with  the  nobler  characteristics  of 
humanity  for  the  sake  of  a  planetary  power  of  locomotion." 
After  these  vehement  remarks  it  would,  perhaps,  be 
idle  to  reason  with  Professor  Ruskin.  He  can  find  no 
romance  on  the  railroad.  The  carriage  windows  of  the 
train  that  conveys  him  from  London  to  Coniston  frame 
no  pictures  that  come  and  go  with  ever-changing  flight, 
relieved  from  monotony  by  comparison  and  kaleidoscopic 
contrast.  Even  the  gigantic  engineering  works  that  excite 
the  average  mind  by  their  sublime  domination  over  the 
forces  of  nature  ;  the  lofty  bridges  where  the  traveler  is 

•'  Borne,  like  Loretto's  chapel,  through  the  air ; " 


the  romance  of  river  and  rock  made  more  ravishing  by 
engineering  realism  ;  the  graceful  viaducts  whose  curving 
arches  span,  rainbow-like,  deep  and  devious  valleys,  with 
wood  and  water  far  away  below,  and  which  are  quite  as 
engaging  as  the  ruined  Italian  viaducts  that  Turner  ideal- 
ized— convey  no  more  intelligent  expression  than  that  of 
groveling  commercial  greed  to  the  supersensitive  soul  of 
the  author  of  "  Modern  Painters."  I  quite  agree  with  my 
friend,  Mr.  M.  J.  Baddeley,  in  his  protest  in  this  connec- 
tion. He  says :  "  Railways,  in  regard  to  their  effect  on 
natural  scenery,  have  been  abused  wholesale.  Poets  have* 
led  the  way,  and  everybody  with  a  '  soul  for  the  beautiful ' 
has  followed.  They  are  straight  and  square,  and  altogether 
out  of  harmony  with  the  flowing  lines  of  nature ;  yet 
Turner's  pictures  abound  in  straight  or  square  palaces,  and 
level-topped  bridges  in  the  mid-distance.  The  churches 
of  a  rugged  region,  says  the  canon  of  taste,  should  have 
square  towers,  and  not  tapering  spires.  Why,  then, 
should  the  regular  lines  of  a  railway  be  regarded  as  fatal 
to  the  natural  beauty  of  the  country  through  which  it 
passes,  or  the  express  locomotive,  stronger  than  Samson, 
swift  and  smooth  as  the  swallow  in  its  flight,  be  aesthetic- 
ally regarded  as  a  'shrieking  monster'?  .  .  .  To  a 
great  extent  railways  are  bound  to  accommodate  them- 
selves to  nature.  They  traverse  a  picturesque  country  in 
a  succession  of  graceful  curves,  with  here  and  there  a 
lofty  viaduct,  and  to  the  credit  of  our  raiWs^v  jxjtentates 
be  it  said,  they  have  shown  more  regard  for  the  claims  of 
nature,  while  encroaching  on  her  domains,  than  any  other 
class  of  men  engaged  in  mercantile  enterprise.  No  un- 
prejudiced man  can  assert  that  the  pass  of  Killiecrankie 
hcis  been  spoilt  by  the  Highland  railway,  or  that  the  beau- 
tiful valleys  of  North  Yorkshire  have  suffered  from  the 
splendid  viaducts  by  which  the  Settle  &  Carlisle  line  spans 
them.  If  there  be  any  genuineness  in  the  outcry  against 
railways,  it  is  the  genuineness  of  a  selfish,  niggardly  spirit, 
which  wishes  to  shut  out  the  beauty-spots  of  the  earth 
from  ninety-nine  hundredths  of  its  inhabitants." 

This  is  a  long  quotation,  but  it  is  to  the  point.  The 
railway  is  not  the  contemptible  and  prosaic  affair  that  Mr. 
Ruskin  would  have  us  believe  it  to  be.  There  is  poetry 
in  railways.  Let  no  one,  pleads  Goethe,  say  that  reality 
lacks  poetical  interest.     There  is  sentiment  in  steam. 

"  Is  this  the  power  that  has  transformed  the  world  ? 
This  fainting  thing  the  tenderest  glassy  blade  "   ; 

:     :    J  ..  Can  pierce,  torn  by  each  bramble  in  the  glade ;    - 
•     Or,  as  it  floats  in  thinnest  wreaths  uncurled, 

Caught  in  the  little  ashen  palms  empearled, 
■      That  chafe  and  fret  it  in  their  babbling  shade 
To  nothing  ;  this  that  is  and  is  not,  swayed 
.      "     Lighter  than  thistle-down  by  light  airs  whirled  ; 
•  ■  A  momentary  breath  that  scarce  in  May 

:     The  bedded  gold  can  tarnish  by  the  brook ;    ; 
■     •       /     That  yet  bound  in  by  strong  necessities, 

Nor  at  its  wayward  will  left  free  to  stray, 
;         .     .;  The  earth  beneath  its  flying  thunder  shook, 

•       ,;        And  poured  behind  it  streaming  vales  and  skies." 
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Then  there  is  certainly  sometiiing  more  bracing  in  the 
swift,  straightforward,  energizing  action  of  the  rapid  ex- 
press than  there  was  in  the  lumbering,  jerking,  and  jolting 
progress  of  the  old  stage-coach  with  its  benumbed  and 
petulant  passengers,  its  heavy  charges,  and  the  dangerous 
vicissitudes  of  the  road  that  caused  the  traveler  to  make 
his  will  before  he  started  from  London  to  Exeter,  or  Car- 
lisle to  York.  V 

Slow  trains  even  have  their  compensations,  especially 
when  they  traverse  a  picturesque  country,  such — for  ex- 
ample— as  the  hop-fields  of  Kent,  or  run  through  the 
pleasant  Devonshire  district,  or  skirt  the  Llandudno  coast, 
or  follow  the  Dove  from  Uttoxeter  to  Ashbourne,  or  the 
Eden  from  Kirkby  Stephen  and  Appleby  to  the  sea — the 
railway  following  the  river  course  where  the  channel  is 
belted  with  broad  green  spaces  of  lush  meadow  and  flanked 
with  picturesque  heights. 

The  train  pauses  at  wayside  stations  that  are  pastoral 


ing  in  artistic  shape,  despite  the  convincing  evidence 
afforded  by  the  grand  Gothic  pile  at  St.  Pancras,  one  of 
the  noblest  architectural  ornaments  of  the  metropolis, 
whose  booking-hall,  by  the  genius  of  Sir  Gilbert  Scott, 
has  a  cathecral-like  appearance.  A  vivacious  American 
writer  (Mr.  N.  P.  Willis),  speaking  of  the  railway  palaces 
of  England,  says  that  when  London  shall  have  become 
the  Rome  or  Athens  of  a  fallen  empire,  the  termini  of  the 
railways  will  be  amongst  its  finest  ruins.  The  arches, 
gateways,  and  pillars  of  Euston  remind  him  of  "that 
flower  of  sumptuousness,  the  Royal  Palace  of  Caserta, 
near  Naples."  Mr.  Willis  wrote  his  diverting  "  Loiterings 
of  Travel  "  forty  years  or  more  ago,  and  the  termini  of  the 
great  railways  have  grown  more  impressive  since  the  days 
when  he  sketched  our  scenery  and  society.  To  the  mod- 
ern American  tourist,  however,  nothing  is  more  pleasing 
than  traveling  by  train  through  the  English  counties. 
The  railway  route  seems  to  be  a  ribbon  of  gleaming  steel 
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poems  and  pictures  of  happy  indolence — "  the  negation 
of  work  in  its  greatest  energy."  The  booking  office  and 
waiting  rooms  are  embowered  in  flowers.  Trim  and 
fragrant  hedges  serve  for  fences.  The  guard  stops  to 
gossip  with  the  station-master.  Fresh-faced  farmer-folk 
idle  about  the  platform.  The  driver  is  evidently  waiting 
for  the  squire's  carriage  that  is  being  driven  over  the 
bridge,  with  two  pretty  girls,  a  large  trunk,  and  a  collie 
dog.  The  fast  train  flashes  by  these  idyllic  country-side 
Stations,  and  the  scream  of  the  engine  whistle  does  not 
even  waken  their  somnolent  echoes ;  but  the  town-tired 
traveler  catches  "  hurrygraphs  "  of  them  sufficiently  tempt- 
ing for  him  to  wish  that  the  "  limited  mail  "  were  a  city 
omnibus,  so  that  he  could  order  it  to  stop  just  where  he 
pleased. 

But  it  is  of  pretty  railway  stations  that  I  am  bidden  to 
discourse.  Mr.  Ruskin  and  his  school  would,  perhaps, 
deny  the  possibility  of  such  utilitarian  institutions  exist- 


wandering  through  a  prolonged  garden  of  green  mixed 
up  with  old-world  villages,  ivied  manor-houses,  ancient 
churches,  and  russet  farmsteads.  The  wayside  stations, 
with  their  healthy  country  life,  trellised  with  flowers,  and 
half-smothered  with  trees,  the  gentle  civilities  on  the 
platforms,  the  milk-cans  and  barrows  laden  with  the  pro- 
duce of  field  and  garden,  present  to  him  so  many  fleeting 
pictures  to  be  recalled  when  far  away  from  their  sur- 
roundings. 

Pretty  railway-stations  !  I  mind  me  of  Matlock  Bathf 
with  its  chalet-like  appearance  among  Swiss-like  surround- 
ings—  the  Willersley  cutting  behind  you  to  the  south,  in 
summer  the  walls  of  the  ravine  a  grotto  of  ferns,  in  winter 
an  alley  of  icicles  hanging,  apparently,  from  the  sky,  in 
pendants  of  crystal  and  diamond  ;  the  Masson  heights  to 
the  left;  lime-stone  "  scars  "  to  the  right;  in  front  the 
tunnel  burrowing  its  way  under  the  majestic  High  Tor, 
like  a  pin-point  perforating  a  huge  sheet  of  gray  paper. 
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I  think  of  the  picturesque  station  at  Furness  mixed  up 
with  the  ruins  of  the  grand  old  abbey,  uniting  the  Vic- 
torian Era  with  the  monastic  life  of  the  Middle  Ages.  I 
recall  the  quaint  little  station  at  Alton  Towers,  with  its 
rose-garden  and  tree-shaded  nooks,  in  the  romantic 
Churnet  Valley,  a  station  that  supplies  the  artist  with  a 
picture  at  every  point,  whether  from  bridge  or  platform, 
riverside  or  adjoining  heights.  I  try  to  remember  the 
names  of  some  delightful  Yorkshire  stations  which  have 
no  ambition  to  be  thought  aesthetic,  or  "  early  English 
before  it  is  too  late,"  but  are,  nothwithstanding,  most 
charming  revelations  in  the  swift  landscape  of  the  line.  I 
have  most  agreeable  recollections  of  the  stations  between 
Oban  and  Callander  (Professor  Blackie  out  of  the  ques- 
tion !),  the  chalet-like  stations  at  Loch  Awe,  and  other 
calling  places  on  the  Oban  line,  such  as  Ach-na-Cloich, 
Connel  Ferry  and  Dalmally — not  to  forget  Oban  station 
itself,  with  its  wonder  of  nasturtiums  climbing  pillar  and 


pended  from  the  eaves,  from  which  droop  festoons'  of 
flowers.  The  signalmen  look  out  of  windows  bright  with 
fuchsias  and  geraniums.  Wire-stands  filled  with  flowers 
are  placed  on  either  side  the  box,  while  behind  is  a  fern- 
ery, where  bright  flowering  plants  mingle  their  colors 
with  the  cool  grays  and  greens.  Wild  birds  build  in  the 
station-roof,  and  become  almost  tame  despite  the  rush 
and  roar  of  the  passing  trains  with  their  vibration  and 
smoke.  ■■•':.,,':-■■   '^  ■.'■;:'';.•■  ■--'    "♦■:-;■.- 

On  the  lines  of  the  West  of  England,  pretty  railway- 
stations  are  numerous.  In  the  opening  summer  time, 
when  the  orchards  of  the  beloved  Western  country  are 
in  flower,  the  stations  appear  to  nestle  amid  the  red  and 
white  blossoms  of  apple  and  pear  trees.  I  do  not  intend 
to  convey  that  these  stations  are  modeU  of  ornate  archi- 
tecture. Railway  shareholders,  eager  for  their  dividends, 
would  scarcely  approve  of  that.  But  still,  there  are  quaint 
designs  of  gable,  delicate  suggestions  of  pretty  windows. 
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girder,  and  hanging  ferns  under  a  cheerful  expanse  of 
glass,  that  suggests  a  conservatory  rather  than  a  railway 
terminus. 

I  know  of  one  or  two  tunnels  that  are  externally  posi- 
tively picturesque.  Travelers  from  the  north  to  London, 
v/a  Trent,  must  have  noticed  when  entering  Redhill  tun- 
nel the  wealth  of  woodland  at  the  portals,  with  gray 
baronial  battlements  at  either  side,  and  the  telegraph 
masts  with  their  web  of  wires  carried  far  away  up  among 
the  trees.  Pointsmen's  boxes  even  can,  with  their 
"  levers  "  and  "  repeaters,"  and  tinkling  bells,  eloquent  of 
the  "  block  system "  of  signaling,  be  made  "  things  of 
beavrty,"  if  not  "a  joy  forever."  How  many  passengers 
each  summer,  for  instance,  admire  the  handsome  station 
signal-box  at  Cheltenham  ?  It  is  during  the  summer 
months  a  perfect"  basket  of  flowers," and  more  resembles 
a  radiant  greenhouse  than  a  prosaic  receptacle  for 
"  switches  "  and  "three-throws."  Creeping  plants  climb 
up  the  sides  of  this  cabin.     Ornamental  baskets  are  sus- 


and  artistic  points  about  many  of  these  wayside  stations, 
picturesque  enough  for  all  painting  purposes. 

The  cultivation  of  flowers  is  a  pleasing  characteristic  of 
English  railway-stations.  There  are  some  stations — such 
as  Dumfries,  on  the  Glasgow  &  Southwestern  main  line, 
and,Didsbury,  on  the  Manchester  South  District — that 
owe  their  prodigal  show  of  shrubs  and  flowers  on  the  plat- 
forms to  the  professional  nurserymen  displaying  his  hor- 
ticulture as  an  advertisement.  It  is  not  to  these  elaborate 
instances  that  allusion  is  here  made  so  much  as  to  the 
country-side  stations,  where  the  station-master  and  his 
man  and  lad  spend  their  spare  time,  from  the  booking 
office  and  the  lamp-room,  in  beautifying  their  platforms 
with  borderings,  and  plants,  and  flowers. 

And  how  charming  is  the  result  of  their  recreative 
efforts  to  travelers  in  passing  trains — what  visions  of 
beauty  alternate  between  bridge,  and  tunnel,  and  cutting — 
what  pleasant  glimpses  of  color!  " The  sf)eech  of  flowers 
excels  all  flowers  of  speech,"  and  it  is  heard  above  the 
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screech  of  the  engine-whistle  and  the  noisy  rattle  of 
wheels. 

Railway  directors,  supposed  by  most  people  to  be  the 
most  case-hardened  of  men,  are  even  guilty  of  cherishing 
this  taste  for  floral  cultivation  among  the  workers  on  the 
line.  They  not  only  give  their  employes  garden  allotments 
to  cultivate  peas  and  beans,  cabbages  and  potatoes,  fruits 
and  flowers,  but  one  board  of  directors  (that  of  the  Mid- 
land Railway)  votes  an  annual  sum  of  ;£ioo  to  be  distrib- 
uted in  prizes  over  the  line  for  the  most  neatly-kept  plat- 
form gardens  at  the  passenger  stations.  Last  year  (1885) 
as  many  as  seventy-six  stations  competed,  and  the  prizes 
were  graduated  from  ;^io  to  5s.  The  result  was  very 
gratifying.  . 

Even  stations  such  as  Armley,  at  Leeds,  and  Brightside. 
at  Sheffield,  which  are  envelojjed  in  foundry  smoke  and 
vitriolic  vapors,  despite  their  antagonistic  surroundings, 
succeeded  in   producing  pretty  floral  effects.     At  other 


Of  course,  there  are  ugly  railway-stations  that  admir- 
ably answer  all  Mr.  Ruskin's  requirements  of  uncomeliness. 
Even  those  at  "  show  places  "  are  not  in  the  best  of  taste. 
That  at  Stratford-on-Avon  is  the  apotheosis  of  the  com- 
mon place.  It  seems  to  act  as  a  foil  upon  the  old-world 
charm  of  the  classic  streets  of  Shakespeare's  town.  But, 
as  Mr.  Ruskin  might  possibly  urge,  with  his  sweeping 
method  of  generalization,  if  you  make  Stratford  station  a 
half-timbered  edifice  with  quaint  gables,  the  traveler  will 
only  care  less  for  the  house  in  which  Shakespeare  was 
born ;  and  if  you  plant  the  platform  with  old-fashioned 
flowers,  he  will  only  have  less  pleasure  in  the  green  and 
bowery  wilderness  surrounding  Anne  Hathaway 's  cottage 
at  Shottery.  Still,  the  world  cannot  be  made  too  beauti- 
ful :  but  while  appreciating  the  beautiful  we  must  not 
forget  the  practical.  Even  Mr.  Ruskin's  ardent  arguments 
are  not  strong  enough  to  make  a  "  permanent  way  " ;  and 
his  most  fervid  utterances  are  not* sufficient  to  drive  the 
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stations,  where  the  vegetation  was  in  a  less  degree  liable 
to  be  parched  on  the  railway  slopes,  and  suffered  in  a 
minor  degree  from  engine  sparks  and  "  smuts,"  the  effect 
of  the  efforts  put  forth  was  most  encouraging.  At  Kin- 
nersley,  a  station  on  the  South  Wales  section,  clay  banks 
were  converted  into  terraces  of  flowers,  and  "  the  desert 
was  made  to  smile."  At  Bakewell,  banks,  before  rough 
and  unsightly,  were  planted  with  carpet-like  turf,  and 
diversified  with  flower  designs  and  devices  in  shining 
Derbyshire  spar.  In  the  spring,  they  were  gay  with  tulips 
and  hyacinths.  People  came  from  a  distance  to  see  t;hem. 
In  the  summer,  bedding-plants  were  substituted;  while 
rustic  baskets  with  ferns  and  trailing  flora  were  suspended 
from  the  roof  of  each  platform. 

It  is  eminently  satisfactory  to  learn  that  at  the  stations 
where  the  borders  are  kept  the  best,  the  public  have  most 
assisted  in  preserving  the  plants.  Where  the  flowers  have 
been  most  profuse,  the  customers  of  the  line  have  been 
their  most  zealous  custodians.  The  much  maligned 
"  cheap  tripper  "  has  refrained  from  plucking  them ;  and 
even  on  thronged  excursion  platforms,  during  the  busy 
summer  months,  not  a  single  bloom  has  been  missed 
This  encouragement  gives  hope  of  even  bettei'results  in 
future  years. 


Scotch  express;  although  he  may,  with  Tennyson,  find- 

" enjoyment  more  than  in  this  march  of  mind, 

In  the  steamship,  in  the  railway,  in  the  thoughts  that  shake 
mankind." 

Edward  Bradbury. 


MODERN  VIEWS  CONCERNING  APPLICATIONS 
OF  FLAME   TO  HEATING  PURPOSES. 


BY   PROF.  OLIVER  J.   LODGE,  D.SC. 


There  is  little  doubt  but  that  the  experience  of  many 
engineers  and  manufacturers  is  hostile^  to  the  complete 
combustion  of  fuel — technically  called  the  consumption  of 
smoke — regarded  from  the  point  of  view  of  economy.  In 
boiler  fires  it  is  continually  found  that  as  smoke  is  con- 
sumed, so  is  the  output  of  steam  decreased  ;  and,  so  long 
as  this  is  the  case,  it  is  hopeless  to  expect  the  non-emis- 
sion of  smoke  from  boiler  fires,  except  under  very  severe 
penalties,  which  the  community  would  be  loth  to  exact. 
In  high  temperature  furnaces,  experience  of  smoke  con- 
sumption is  far  less  discouraging,  and  there  are  not 
wanting  manufacturers  to  assert,  on  apparently  good 
grounds,  that  they  effect  some  40  or  50  per  cent,  economy 
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in  coal  now  that  they  adopt  a  more  perfect  system  of 

firing.  :v;;;\.,;V;  ■■■■,._:-■■■.,■■:■  •;  •:■■:■  v*:;.  v,--- ;•.■■=;: --/:.■•', 

At  first  sight,  economy  of  fuel  would  appear  to  be  a 
necessary  result  of  an  enlightened  design  of  furnace,  and 
of  perfect  combustion  ;  and  if  in  certain  cases  this  result 
does  not  follow,  but  rather  the  contrary,  there  must  be  a 
reason,  which  it  behooves  one  to  discover.  In  the  light  of 
the  researches  of  Mr.  Frederick  Siemens,  the  views  of 
Professor  Armstrong,  and  some  recent  experiments  by 
Mr.  Fletcher,  the  reason  is  not  far  too  seek. 

The  first  and  obvious  ideas  on  the  subject  were  some- 
what as  follows :  Smoke  combustion  has  been  attained  by 
the  admission  of  an  extra  supply  of  air  at  a  certain  point 
of  the  flame,  so  that  none  of  the  gas  formed  may  distil 
over  unburnt,  but  that  all  may  meet  with  a  due  supply  of 
fresh  air,  unsophisticated  by  passage  through  red-hot 
coke,  and  thereby  deprived  of  its  active  element.  It  is 
plainly  desirable  to  admit  no  more  air  than  is  necessary, 
especially  when  one  considers  that  every  cubic  foot  of 
oxygen  brings  with  it  four  or  five  cubic  feet  of  inert 
nitrogen,  which  has  to  be  raised  to  flame  temperature, 
and  which  acts  simply  as  a  cold  diluent.  Hence  attempts 
are  often  made  to  proportion  the  supply  of  air  to  the 
supply  of  fuel,  and  to  allow  for  the  rapid  evolution  of  gas 
which  goes  on  directly  fresh  coal  is  injected.  This  can  be 
done  in  two  main  ways — firstly,  by  making  the  extra  air- 
supply  intermittent  in  quantity,  to  suit  the  intermittences 
of  stoking,  extra  air  being  admitted  every  time  a  fresh 
shovelful  is  thrown  in,  and  for  some  time  afterwards,  as  in 
Prideaux  furnace  doors  ;  secondly,  by  letting  the  air-sup- 
{)ly  be  steady,  but  making  the  fuel-supply  steady  also,  as 
with  automatic  stokers.  It  is  also  plainly  desirable  to 
supply  this  fresh  air  not  cold,  but  hot;  and  the  waste  heat 
of  the  furnace  is,  in  the  best  arrangements,  utilized  to 
effect  this.  •-.;.,....;.;.  j .:..;' ■■::/■■  /:V.'../;-n'  ;..■ 

This  being  all  well  known,  I  say  the  first  and  obvious 
idea  as  to  the  cause  of  the  diminution  of  steam  supply 
when  a  smoke-consuming  arrangement  is  introduced,  is 
that  either  too  much  air  has  been  introduced,  or  that  it 
has  been  introduced  cold.  Either  of  these  causes  will 
certainly  assist  to  produce  the  effect ;  but,  considering 
that,  however  carefully  they  be  avoided,  no  great  economy 
of  fuel  results — at  least  in  boilers — and  considering  that, 
unless  air  is  so  introduced,  immense  quantities  of  gas  and 
combustible  matter  escape  unconsumed,  it  is  pretty  plain 
that  the  cause  of  the  paradoxical  wastefulness  of  perfect 
combustion  must  be  another  and  more  deep-seated. 

Consider,  therefore,  the  two  classes  of  flame ;  one  in 
which  combustion  is  imperfect,  the  other  where  it  is 
thorough  and  complete — for  example,  say  a  paraffine  lamp 
without  a  chimney,  and  the  Bunsen  lamp  of  a  laboratory. 
The  one  is  luminous  and  smoky,  its  radiating  or  toast- 
making  power  is  great ;  but  it  is  unable  to  heat  bodies  put 
into  it  much,  because  it  coats  them  so  thickly  with  soot. 
The  other  is  clear  and  non-luminous,  its  radiating  power 
is  extremely  small,  but  it  is  supposed  to  heat  bodies  put 
into  it  very  well ;  certainly  it  does  so  better  than  the 
other.  But  does  it,  after  all,  heat  bodies  put  into  it  so 
perfectly  ?  The  answer,  after  consideration,  must  be :  If 
they  are  such  as  can  become  white  hot,  yes ;  if  they  are 
such  as  remain  comparatively  cool,  noV  A  piece  of  thin 
wire,  or  ash,  or  dust,  is  well  and  perf^cMy  heated  ;  a  cold 
soldering  or  flat  iron,  or  a  kettle,  is  sickly  and  very  im- 


perfectly heated.  And  why  ?  For  two  reasons — firstly, 
because  it  interferes  with  combustion.  For  combustion  a 
certain  temperature  is  necessary.  Heat  mixed  oxygen 
and  hydrogen  to  any  temperature  short  of  this,  and  they 
hardly  combine  at  all;  if  they  do,  it  must  be  a  very  slow 
process.  Heat  them  up  to  the  right  temperature,  and 
they  burn  at  once.  Now,  a  kettle  of  water  introduced 
into  a  flame  instantly  cools  a  great  part  of  it  below  the 
igniting  point,  and  the  gas  burns  in  a  very  imperfect  man- 
ner, as  is  evidenced  by  the  irritating  smell  of  acetylene. 
That  is  one  reason,  but  that  is  not  the  whole  ;  perhaps  it 
is  not  the  main  reason.  The  second  reason  is,  that  /^e 
flame  nei'er  really  touches  the  body  it  has  to  heat.  How 
can  it  .-*  The  body  is  at  nothing  like  the  temperature  of 
flame,  and  accordingly  no  flame  can  exist  in  contact  with 
it.  Combustion  is  not  only  imperfect,  it  actually  ceases 
within  a  short  distance  of  the  surface.  A  layer  of  dark, 
non-conducting  air  or  gas,  at  some  quite  moderate  tem- 
perature, intervenes  between  flame  and  kettle  ;  and  across 
this  film  heat  can  only  pass  by  radiation.  No  non-con- 
ductor is  so  perfect  as  air  or  gases.  In  so  far  as  the  film 
is  warm,  it  may  indeed  impart  some  heat  to  the  surface, 
but  little ;  the  great  part  of  the  heat  has  to  be  transmitted 
through  the  film  by  radiation  from  the  main  body  of  the 
flame.  But  then  this  non-luminous  flame  is  a  shockingly 
bad  radiator,  and  so  very  little  heat  really  reaches  the 
surface  at  all.  What,  then,  is  the  remedy  }  There  are  two. 
Either  the  surface  to  be  heated  must  be  allowed  to  get  red 
or  white  hot,  and  so  permit  the  actual  contact  of  flame 
without  interfering  with  combustion,  and  without  inter- 
posing a  non-conducting,  dark,  gaseous  layer;  or  else  non- 
luminous  flames  must  be  abolished,  and  highly  radiating 
ones  used  instead.  The  former  is  Mr.  Fletcher's  plan,  the 
second  is  Mr.  Frederick  Siemens'.      -        ;  .    .: 

If  the  bottom  of  a  copper  kettle,  instead  of  being  ^^^  in. 
thick,  is,  say,  3  in.,  or  perhaps  more,  there  is  some  chance 
that  the  outer  skin  of  it  may  be  raised  to  a  white  heat  by 
a  perfect  "solid  flame  "  burner  placed  underneath  it.  In 
this  case  combustion  will  not  be  interfered  with,  and  a 
torrent  of  heat  will  pass  through  the  copper  into  the  water, 
the  gradient  being  some  1,000  or  more  degrees  jjer  3  in. 
Thus  we  arrive  at  the  paradox  that  a  thick-bottomed 
kettle  may  boil  water  quicker  than  a  thin  one.  This  is 
not,  indeed,  Mr.  Fletcher's  way  of  putting  the  matter, 
nor  is  it  his  plan.  He  proposes  a  multitude  of  studs,  or 
ribs,  to  project  from  the  bottom  of  the  kettle,  or  inside  of 
the  fire-box,  into  the  flame,  to  receive  its  heat  without  un- 
duly chilling  it.  It  seems  to  me  that  the  thick  slab  is 
simpler,  and  likely  to  be  more  effective. 

The  other  plan,  that  of  Siemens',  is  to  avoid  flame  con- 
tact altogether,  to  use  a  highly  luminous  and  regenerated 
flame,  and  to  work  solely  by  radiation.  This  seems  to  me 
the  better  plan  on  the  whole,  especially  as  it  avoids  burn- 
ing of  surfaces.  ■         '>•.;-.•:;■;•.,  ■.    *:      \  ■ 

Admitting  that  flame  cannot  really  touch  the  ordinary 
surfaces  which  it  has  to  heat,  don't  try  to  make  it  touch. 
Admitting  that  the  heat  of  a  flame  must  reach  such  sur- 
faces ultimately  by  radiation,  increase  the  radiating  power 
of  your  flames  as  much  as  you  can,  so  as  to  get  the  greatest 
possible  advantage  from  them.  This  is  probably  the  future 
method  of  applying  combustion  heat  in  all  industries. 
Rich  gas  supplied  with  intensely  hot  air,  and  burning  at 
an  excessively  high  ternperature  in  free  space. 
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Returning  now  to  the  consideration  of  ordinary  smoke 
consumers,  the  reason  of  their  lack  of  economy  is,  I  think, 
manifest.  Without  such  arrangements  the  fiame  is  smoky 
indeed,  but  luminous ;  it  contains  plenty  of  solid  matter, 
and,  therefore,  has  considerable  radiating  power.  Its  tem- 
perature is,  indeed,  not  very  high,  nor  is  the  combustion 
at  all  perfect ;  but  still,  as  it  passes  along  the  flue,  it  can 
send  out  a  lot  of  heat  to  the  surfaces ;  and  even  when  the 
flame  has  ceased,  the  hot  carbon  particles  continue  their 
journey,  and  rad iate  as  they  go. 

But  admit  sufficient  air-supply  to  render  the  combustion 
perfect,  and  note  the  change.  A  non-luminous,  or  only 
partially  luminous  flame,  almost  free  from  solid  matter, 
now  passes  along  the  flues,  and  radiates  to  them  very 
little.  True,  cross  tubes  are  inserted  for  it  to  play  against ; 
but,  as  we  have  seen,  it  cannot  really  touch  them,  it  must 
do  its  heating  ultimately  by  radiation,  and  it  accordingly 
is  unable  to  accomplish  very  much.  It  is  not,  indeed, 
necessary,  or  advisable,  or  customary  in  practice  to  admit 
air  enough  to  render  the  fiame  really  blue  and  non-lumin- 
ous.    I  have  only  put  an  extreme  case. 

We  may  sum  up  the  two  cases  thus — with  smoke  :  Great 
escape  of  unburnt  matter,  both  gaseous  and  solid,  and 
low-temperature  flame,  but  good  radiating  power  and 
large  percentage  of  heat  really  given  to  the  boiler.  With- 
out smoke :  More  or  less  complete  combustion  and  hotter 
flame,  but  poor  radiating  power,  and  smaller  percentage 
of  heat  produced  really  utilized.  Though,  as  more  heat 
is  produced  in  this  case  than  in  the  former,  the  actual 
heat  utilized  may  be  much  the  same  in  both.  With  some 
arrangements  one  plan  gives  an  advantage ;  with  others, 
the  other. 

Evidently,  to  high-temperature  furnaces,  where  no  cold 
surface  need  come  near  the  flame,  these  considerations 
scarcely  apply,  and  complete  smokeless  combustion  can 
then  nardly  fail  to  be  much  more  economical  than  incom- 
plete. Though,  indeed,  Mr,  Siemens  thinks  that  all  solid 
contact  interferes  with  a  flame — inducing  dissociation — 
and  he  accordingly  endeavors  to  keep  flames  from  con- 
tact even  with  white  hot  surfaces,  and  to  work  solely  by 
radiation. 

This  seems  to  me  the  direction  to  look  for  perfection  : 
To  increase  the  temperature  of  a  flame  by  regeneration  ; 
to  increase  its  burning  or  radiating  power  by  a  sufficient 
supply  of  solid  matter;  to  keep  it  out  of  contact  with  a 
solid  surface,  making  it  play  down  the  center  of  flues,  or 
causing  it  to  form  a  sheet  under  and  around  a  kettle ;  and 
to  adjust  the  air  supply  so  that  combustion  is  quite 
perfect,  and  no  unburnt  or  semi-burnt  gas  or  solid  matter 
escapes  to  cause  noxious  smells,  and  to  foul  the  atmos- 
phere.— Industries. 


ENGLISH   AND   AMERICAN    LOCOMOTIVES. 


No.  I. 


We  purpose  shortly  illustrating  an  American  passenger 
locomotive,  for  the  purpose  of  familiarizing  our  readers 
with  the  type  of  engine  which  has  grown  up  in  America 
under  the  peculiar  conditions  of  that  continent. 

No  doubt  these  illustrations  and  dimensions  will  be  of 
interest  to  our  readers  at  the  present  time,  when  so  much 
is  being  written  on  the  various  merits  of  English  and 


American  engines.  Though  some  of  those  who  join  in 
the  discussion  do  so  evidently  in  an  engineering  spirit, 
there  are  others  who  appear  solely  to  utilize  the  oppor- 
tunity as  a  means  of  venting  a  little  spleen,  as  a  kind  of 
sop  to  perhaps  their  official  disappointments  or  profes- 
sional non-success.  The  question  to  our  mind  is  a  purely 
mechanical  one,  and,  as  such,  requires  a  purely  mechanical 
treatment.  In  the  first  place,  what  is  the  main  point  in 
which  American  locomotives  depart  from  the  English 
type,  or  more  correctly,  in  what  feature  has  English  loco- 
motive practice  departed  from  the  earlier  features  which 
formed  the  basis  of  the  practice  of  both  England  and 
America?  Clearly,  the  framing  is  this  feature.  Early 
English  engines  had  the  bar  frame,  and  it  is  but  quite 
recently  that  some  old  engines  of  Bury's  make  were  to  be 
seen  at  work  on  the  Lancashire  &  Yorkshire  Railway. 
They  had  only  four  wheels,  all  coupled,  bar  frames,  and 
huge  copper-covered  fire-box  casings.  From  this  original 
type  English  practice  has  departed,  and  we  now  have  thin 
but  deep  frames  of  plate,  which  admit  of  the  widest  pos- 
sible fire-box  between  the  frames.  American  practice 
adheres  to  the  bar  frame,  though  it  is  sometimes  modified 
by  flattening  alongside  the  fire-box,  and  in  the  Wootten 
engine  the  fire-box  is  made  to  extend  over  and  beyond 
the  frames.  V        ^     -       -      >  ■  -:  ^    . 

For  years  past  the  track  of  pretty  well  every  English 
railway  has  been  so  good  that  engines  have  been  built  to 
suit  such  first-rate  track,  and  such  engines  as  a  conse- 
quence are  scarcely  suited  to  run  on  a  bad  road.  Many — 
most  American  tracks  are  very  far  from  first-class,  and 
though  many  hundred  miles  of  track  in  the  States  are 
perhaps  as  good  as  any  track  in  England,  there  are  still 
thousands  of  miles  very  inferior.  This  cannot  but  be 
otherwise  when  it  is  considered  that  the  line  is  often  laid 
unballasted  over  the  almost  natural  surface  of  the  ground. 
On  this  account,  therefore,  the  design  of  American  en- 
gines has  developed  accordingly,  and  they  are  so  con- 
structed as  to  be  capable  of  safely  traversing  a  track  which 
would  derail  an  English  engine.  Such  a  design,  however, 
does  not  prevent  the  engine  from  running  well  over  a 
good  road,  and  American  engines  have  developed  speeds 
as  high  as  any  other  build.  As  a  piece  of  machinery 
there  is  much  about  an  American  engine  which  will  ap- 
pear rough  and  ill-finished  to  the  eye  of  an  English  work- 
man. By  this,  we  do  not  mean  ill  made,  but  the  finish  is 
rather  rough  and  does  not  compare  with  that  of  English 
first-rate  work. 

There  is  a  superfluity  of  molding  about  the  dome  and 
sand-box  which  hardly  adds  to  good  appearance.  This 
will  be  shown  in  our  illustrations.  The  wheels  of  even  an 
American  express  engine  are  of  cast-iron.  This  only 
proves  the  excellent  quality  of  American  cast-iron,  and,  as 
a  detail  of  construction,  is  one  which  is  bound  to  give  way, 
as  is  also  the  English  forged-iron  wheel,  before  many 
years,  to  the  wheel  of  cast-steel,  such  as  may  now  be 
seen  at  the  Liverpool  Exhibition.  Cast-steel  will  prove 
superior  to  both  of  the  other  materials  and  far  cheaper 
than  forged  iron.  ' 

Several  other  details  of  construction  are  weak  in  appear- 
ance, but  we  are  assured  by  an  English  engineer,  to  whom 
we  referred  the  matter,  and  who  has  had  13  years'  experi- 
ence on  American  railways,  that  such  is  not  the  case. 
There  is  one  point  upon  which  we  must  touch,  in  justice 


AMERICAN    RAILRbAD    JOURNAL. 


199 


to  American  builders;  we  refer  to  the  exceedingly  free 
running  qualities  of  their  machines.  Other  things  being 
equal,  the  American  locomotive  is  freer  running  than  is 
the  English.  This  we  can  only  attribute  to  the  greater 
freedom  of  various  parts,  the  free  use  of  compensating 
beams,  the  absolute  horizontality  of  the  outside  cylinders 
reducing  rocking  to  a  minimum,  and  to  the  arrangement 
of  the  valve  mechanism.  Our  personal  experience,  and 
the  testimony  of  a  goodly  number  of  drivers  who  have 
been  accustomed  to  handle  both  types  of  engines,  is  in 
favor  of  this  statement.  ^  ■■;;_'    ;v  :;. 

A  point  aimed  at  by  American  designers  is  evidently 
accessibility  of  parts,  and,  we  think,  no  one  will  quarrel 
with  us  when  we  state  that  the  very  opposite  effect  has 
been  attained  by  the  designers  of  inside  cylinder  engines, 
with  valves  between  the  cylinders.  Nothing  could  well 
be  worse  than  this.  At  the  same  time,  with  all  the  con- 
veniences to  be  found  on  a  modern  railway,  the  awkward- 
ness is  much  diminished.  Such  a  construction  would, 
however,  be  quite  inadmissible  on  an  engine  which  might 
require  repair  500  miles  from  anywhere. 

To  what  conclusion  are  we  forced  by  all  these  consider- 
ations, backed  up  as  they  are  by  the  fact  that  England 
supplies  no  engines  to  Canada,  for  example  .''  We  cannot 
for  a  moment  admit  that  we  are  unable  to  compete,  for 
such  an  idea  is  absurd  on  the  face  of  it.  England  can 
compete  successfully  with  any  other  nation,  if  she  cares 
to  do  so,  and  if  English  locomotive  builders  would  do  so 
they  could  produce  locomotives  having  all  the  accessibility 
of  parts  seen  in  the  American  engine ;  they  could  use  cast- 
steel  wheels,  produced  as  cheaply  as  the  cast-iron  wheel 
of  America ;  they  could  make  their  fire-boxes  of  steel,  for 
it  is  sheer  nonsense  to  say  we  have  no  steel  suitable  for 
boilers,  and  nothing  but  ignorance  could  support  such  a 
statement  in  the  face  of  the  testimony  of  all  the  best 
boiler-makers  of  the  country.  As  regards  the  bar  frame, 
this  is  too  simple  to  require  comment.  If  called  for,  let  it 
be  made.  Quite  apart  from  the  question  of  whether  one 
engine  is  better  or  worse  than  another,  our  constructive 
engineers  would  be  wise  if  they  laid  themselves  out  to  sup- 
ply a  demand,  not  to  force  a  sale. 

New  countries  require  many  articles  which  differ  from 
the  articles  required  for  similar  purposes  in  older  coun- 
tries. America,  as  a  new  country,  has  made  locomotives 
to  suit  its  peculiar  requirements,  and  thus  we  find  her 
supplying  other  new  countries  to  a  very  large  extent. 
Probably,  if  tried  on  some  of  the  older  lines  in  America, 
such  as  the  Philadelphia  &  Reading,  one  of  Mr.  Stirling's 
outside-cylinder  8-feet  engines  would  give  immense  satis- 
tion  to  both  the  road  officials  and  the  passengers ;  but,  if 
this  engine  were  run  towards  the  west,  it  would  tone 
down  gradually  in  estimation  as  the  roads  became  more 
uneven. 

As  a  rule,  all  constructive  engineers  are  very  conserva- 
tive in  their  ideas.  They  get  into  a  groove,  and  once  in 
it  nothing  lifts  them  out.  "  Do  you  think  we  can  sacri- 
fice all  those  patterns  ?  "  say  they;  "  why,  my  grandfather 
helped  to  make  them  when  he  was  apprentice !  "  and  so 
on. 

We  have  personally  known  firms  of  a  high  reputation 
refuse  to  make  little  alterations  in  their  engines,  which 
they  have  been  requested  to  make  by  their  own  agents  — 
for  climatic  reasons,  too.    No ;  this  part  runs  well  at  home, 


why  not  then  with  you  ;  with  you  being  perhaps  20°  nearer 
the  equator.  All  this  may  seem  trivial ;  it  is.  however, 
very  important.  We  have  repeatedly  called  attention  to 
such  facts,  as  a  matter  of  duty.  We  have  heard  hard 
swears  in  warm  climates  at  many  a  close  fit  in  detail  which 
should  have  been  a  free  fit ;  and  we  have  seen  men  who 
have  occupied  good  positions,  where  they  might  have 
learned  something  if  they  would,  leave  a  colony  as  pig- 
headed as  when  they  entered  it ;  and  trade  keeps  slipping 
away  from  us,  who  are  better  fixed  for  carrying  it  on  than 
any  other  nation,  and  all  because  of  our  willful  blindness. 
The  American  tariff  is  a  proof  that  we  cannot  be  touched 
in  fair  competition,  and  we  go  on  handicapping  ourselves 
by  using  copper  for  fire-boxes  when  steel  would  suffice, 
brass  for  tubes  which  are  received  from  America  in  iron, 
and  so  on.  We  do  not  uphold  work  when  cheap>ened  by 
bad  execution,  but  when  cheapened  by  the  known  substi- 
tution of  a  cheap  for  a  dearer — and  to  some  minds  an  in- 
ferior— material,  we  can  see  no  objection  to  it,  so  long  as 
it  is  sold  for  what  it  is.  An  American  engine  is  said  by 
one  writer  to  be  ;^400  cheaper  in  material,  etc.,  than  an 
English  engine,  and  though  we  cannot  endorsethis  writer's 
figures,  as  he  has  scarcely  the  experience  upon  which  to 
form  reliable  opinions,  the  statement  is  substantially  in 
the  right  direction.  Now  ^400,  or  half  of  this  sum,  is  a 
big  discount  from  the  present  cost  of  a  locomotive,  and 
well  worth  attention.  We  therefore  maintain  that  the 
question  of  English  versus  American  locomotives  is  not 
whether  either  is  better  than  the  other,  each  in  its  own 
peculiar  conditions,  but  which  type  is  called  for  by  our 
customers  abroad,  why  or  from  what  special  qualification 
the  call  arises,  and  how  it  can  be  best  responded  to  in 
England. 


How  Englishmen  See  Us. 


In  a  paper  recently  read  before  the  Cleveland  Institu- 
tion of  Civil  Engineers  (in  England)  on  "An  Outline 
History  of  the  Locomotive  Engine,"  by  Mr.  Theodore 
West,  the  author  digresses  from  his  subject  to  comment 
on  Ametican  words  and  ways.  The  following  are  some 
of  his  remarks :  -  .,     . 

.  AMERICAN  TERMS.         .• 

We  were  amused  with  the  names  familiarly  applied  to 
engines,  according  to  their  use.  Thus,  an  engine  to  assist 
a  train  behind,  up  an  incline,  is  termed  a  pusher;  a  mid- 
night train  is  called  an  owl  train,  and  an  extra  or  express- 
goods  is  called  a  wild-cat  or  fast-freight  train,  because  it 
has  to  look  out  for  itself  all  the  way,  being  outside  the 
regular  time  trains.  The  difference  between  American 
and  English  railway  names  all  through  is  amusing.  A 
railway  is  always  a  railroad,  a  station  a  dep>ot,  carriages 
are  cars,  a  chimney  is  a  smoke-stack,  guards  are  con- 
ductors, goods  they  term  freight,  luggage  is  baggage,  a 
ticket  for  luggage  is  a  baggage-check,  and  incline  is  an 
up-grade  or  down-grade  ;  forming  or  leveling  a  road  is 
grading  it.  Where  we  might  say  the  fast  express  they  call 
it  the  lightning  express,  just  as  they  speak  of  lightning 
stove  polish,  the  lightning  clothes  washer,  and  lightning 
apple  and  potato  parers,  and  many  others.  Where  the 
English  guard  would  say, "  Take  your  seats,  gentlemen,"  or 
"  Take  your  seats,  please,"  according  to  class,  the  American 
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conductor  cries  out,  "  All  aboard  ! "  and  where  an  official 

here  might  say  to  a  late  passenger,  "  Make  haste,  if  you 

please,"   his    Yankee   brother  would   call   out,  "  Come ! 

hurry  up! " 

BAGGAGE   CHECKS.  '     ' 

In  the  long,  dusty  journeys  incident  to  American  travel, 
the  filter  of  iced-water  for  drinking,  mostly  provided  in 
each  car.  and  the  retiring  convenience  parted  oflf  at  the 
rear  end,  are  most  sensible  and  praiseworthy;  as  are  some 
other  features  in  their  refreshment  systems,  the  forward- 
ing luggage  by  the  express  agencies,  and  the  sale  of 
tickets  by  various  town  agents  at  any  time  you  wish  to 
procure  them.  We  do  not,  however,  consider  the  baggage 
agency  quite  so  perfect  as  they  usually  boast  it  to  be,  and 
as  we  found  it  to  our  cost  in  traveling  there,  and  trying  at 
two  or  three  stations  in  succession  to  dispose  of  a  heavy 
package.  This  had  got  uncomfortably  loaded  with  fossils, 
minerals,  and  other  curiosities  given  to  us  or  picked  up  en 
route,  and  as  we  were  going  from  Philadelphia  to  pay  a 
flying  visit  to  Niagara,  and  were  pinched  for  time,  we 
concluded  to  sort  a  few  needful  articles  of  dress  on  our 
way,  then  fasten  up  the  bulky  package  and  leave  it  at  the 
first  stopping  station  that  allowed  time,  to  be  sent  on  to 
the  shipping  office  at  New  York,  just  as  we  could  have 
done  from  any  English  station.  At  one  station  after  an- 
other, however,  as  we  risked  losing  our  train  to  try,  we 
were  invariably  met  with  the  question  "  Where's  your 
baggage  check  ?  "  and  without  this  ticket  (which  we  each 
time  offered  to  pay  for)  on  no  account  would  they  take  it. 
First,  this  game  at  sixes  and  sevens  was  absurd  and  amus- 
ing, but  soon  grew  tiresome  and  aggravating ;  particularly 
as  one  had  so  often  heard  the  self-complacent  boast  about 
their  perfect  system  of  forwarding  baggage.  No  explana- 
tion or  offer  to  pay  would  induce  them  to  touch  our  bur- 
den, nor  condescend  to  explain  where  our  default  lay,  until 
it  dawned  by  degrees,  first,  that  said  baggage  agency  is 
generally  a  speculation  separate  from  the  railway  company ; 
second,  with  town  offices,  often  away  from  the  railroad 
station;  and  third,  that  unless^yoiLiorward  your  baggage 
from  the  starting  point  independently  of  the  railway  com- 
pany, you  will  on  no  account  be  permitted  to  do  so  en 
route.  However,  in  despair,  we  determined  to  manage 
it ;  and,  having  a  little  more  time  at  a  large  junction,  we 
tried  it,  and  being  once  more  refused,  we  spied  just  out- 
side the  station  a  baggage  office  and  a  Lightning  Express 
Company's  baggage-van  being  loaded  by  a  decent  looking 
Irishman  ;  so,  coolly  placing  our  package  inside  his  van,  he, 
astonished  and  protesting,  once  more  demanded  our  bag- 
gage-check. We  told  him  that  was  just  the  thing  we 
were  wanting  and  had  been  trying  to  get  all  day.  He  re- 
plied that  we  could  get  one  in  there,  pointing  to  the  office 
we  had  just  come  out  of.  "  No  !  "  we  answered,  "  we  had 
just  come  out  of  there,  and  the  clerk  was  daft  and  couldn't 
understand  us;  "  so,  putting  a  half  dollar  into  his  hand,  we 
told  him  he  must  take  our  bag,  check  or  no  check,  to  the 
depot,  and  set  it  off  to  New  York  with  the  rest ;  it  was  all 
right,  and  our  train  was  just  going.  We  left  him  growling 
and  wondering  wherever  we  had  landed  from,  or  what  we 
could  be  that  dared  to  take  such  an  audacious  liberty  in 
that  "  land  of  freedom."  At  imminent  risk  we  dived  back 
through  the  crowded  station,  under  trains  coming  and 
going,  and  happily  rejoined  our  own  just  in  time.  We 
went  on  our  way  rejoicing,  and,  in  due  course,  found  our 


baggage  in  the  White  Star  office  in  New  York ;  but  it  was 
a  risk  despatching  it  as  we  did,  and  we  found  by  that  and 
other  experiences,  that  the  cost  of  this  freedom  from  care 
of  luggage  forms  a  serious  addition  to  traveling  expenses, 
and  is  wanting  in  elasticity  or  adaptation  to  circumstances. 
Whilst  the  Lightning  Express  baggage  system  is  a  boon 
to  the  wealthy  and  well-to-do,  it  certainly  lightens  the 
traveler's  purse,  and  leads  us  to  consider  our  own  system, 
whatever  its  drawbacks,  by  no  means  so  despicable  as 
Americans  make  out.  On  either  side  the  Atlantic  the 
"  highfalutin  spread  eagle  "  kind  of  brag  of  an  out-an-out 
Yankee,  fully  matched  by  the  haughty  self-conceit  and 
consummate  assurance  of  a  thorough-going  "  Britisher," 
should  be  tempered  by  mutual  respect  and  good-will,  and 
the  sweet  reasonableness  of  common  sense  and  fairness. 


Estrade's  Locomotive. 


Mr.  a.  Fictet,  in  a  letter  to  the  English  Mechanic, 
says  :  "  This  new  locomotive  with  driving-wheels  (in  fact, 
all  wheels)  of  8  ft.  3  in.  diameter,  is  now  complete,  and  is 
on  view  at  the  shops  of  M.  J.  Boulet  &  Co.,  Paris. 
Whether  the  designer's  ideas  of  high  speed  will  be  realized 
may  be  doubted,  but  the  fgllowing  description  will  inter- 
est many  of  your  readers. 

"  It  is  impossible  not  to  be  struck  by  the  character  of 
grandeur  and  power  of  this  beautiful  engine,  with  its  six 
driving-wheels,  of  one  diameter  in  common  of  8X  ft., 
mounted  upon  three  coupled  axles.  The  inventor's  idea, 
it  will  be  remembered,  consists  in  generalizing  the  use  of 
wheels  of  large  diameter,  in  the  extension  to  high  speeds 
of  the  coupling  of  the  axles  of  the  motor,  and  in  the  adop- 
tion of  a  hew  and  well-studied  style  of  double  suspension. 
The  principal  dimensions  are  as  follows  :  Total  length,  33 
ft.;  width  between  longitudinals,  4  ft.;  diameter  of  the 
wheels,  8X  ft.;  weight  of  engine,  empty,  38  tons;  weight 
of  engine,  loaded,  42  tons.  We  shall  not  now  return  to  a 
theoretic  discussion  of  the  qualities  of  this  engine.  M. 
Estrade  has  peremptorily  answered  this  with  faith  and 
generosity  by  having  built,  as  carefully  as  possible,  and  of 
true  size,  the  one-tenth  size  model  that  he  had  deposited 
in  the  galleries  of  the  Conservatoire  des  Arts  et  Metiers, 
and  concerning  which  quite  a  number  of  controversies 
have  already  arisen.  It  is  to  be  wished  that  some  experi- 
ments shall  soon  be  performed,  either  upon  the  lines  of 
our  large  companies  or  upon  those  of  the  State.  They 
will  be  deeply  interesting  and  instructive.  It  does 
not  appear  doubtful  that  it  will  be  possible  to  reach  the 
high  speeds  of  from  72  to  78  miles,  for  which  this  loco- 
motive has  been  constructed.  The  equal  size  of  the  loco- 
ir.otive-wheels,  and  of  those  of  the  cars,  will,  doubtless,  in 
a  great  measure  diminish  the  resistances  of  friction,  and 
permit  of  high  speed.  It  must  be  noted  that  the  fore-axle 
of  the  locomotive,  although  coupled  with  the  others,  is 
provided  with  hinged  grease-boxes.  On  properly  slowing 
up,  then,  it  does  not  seem  that  it  will  be  impossible  to 
turn  curves  of  the  usual  radius.  This  granted,  we  can 
appreciate  what  peculiar  services  will  be  rendered  by  roll- 
ing-stock of  this  kind  in  the  India  mail  service  and  on  the 
great  rectilinear  lines  of  Russia,  Asia  and  the  New  World, 
and  everywhere,  in  fact,  where  it  is  desirable  to  cross  wiih 
exceeding  rapidity  great  desert  spaces  between  centers  of 
population.     Were  it  from  but  this  standpoint,  M.   Es- 


•.■'*■  -^.'i  a.  .  • .  ■V>V- 


AMERICAN    RAILROAD    JOURNAL. 


trade's  rolling-stock  would  merit  being  taken  into  serious 
consideration ;  and  it  is  very  desirable  that  the  experiment 
shall  be  performed  in  France,  since  it  is  a  question  of  a 
French  idea,  all  the  expenses  attending  the  carrying  out 
of  which  have  been  liberally  defrayed  by  one  of  our  com- 
patriots. These  experiments  will  give  us  new  hints,  and 
will  permit  of  passing  a  definite  opinion  very  opportunely 
at  the  moment  when  Mr.  Crampton,  the  eminent  Eng- 
lish engineer,  improving  upon  the  beautiful  and  effective 
engine  to  which  he  has  given  his  name,  is  proposing 
a  new  model  with  three  axles,  of  which  two  are  to  be 
coupled,  and  which  are  to  carry  wheels  6^  ft.  in  diameter. 
In  M.  Estrade's  materiel,  the  Westinghouse  brake  has 
gained  a  new  success,  since  it  has  been  selected  after  a 
study  of  all  the  devices  capable  of  braking  these  high- 
speed trains.  •^.:.;v-;:  "'■-.-■  ■■■..■V^.,  r  ■'-  ^"-  -'.-'''''-:•■■.:.■'-  <.■'■'■'■■■ 
"  It  is  thus  that  a  Frenp h  paper  speaks.  Time  will  prove 
whether  M.  Estrade's  engine  is  any  better  than  those  you 
have  known  well  for  years." 


Cast-Glass  Rails. 


Berlin  papers  copy  from  the  Germania  the  account  of 
an  important  discovery  in  glass,  manufacture  made  by 
Friedrich  Siemens  of  Dresden,  in  which  it  was  said  that 
,  he  has  succeeded  in  casting  glass  in  the  same  way  as  metal 
is  cast,  and  obtaining  an  article  corresponding  to  cast 
metal.  This  cast-glass  is  hard,  not  dearer  in  production 
than  cast-iron,  and  has  the  advantage  of  transparency,  so 
that  all  flaws  can  be  detected  before  it  is  applied  to  prac- 
tical use.  It  will  be  much  less  exposed  to  injury  from 
atmospheric  influences  than  iron.  The  process  of  pro- 
duction is  not  difficult,  the  chief  feature  being  rapid  cool- 
ing. The  hardness  and  resisting  power  of  this  cast-glass 
are  so  great  that 'experiments  are  being  just  now  carried 
out  at  the  Siemens  Glass  Foundry  at  Dresden  with  the 
purpose  of  ascertaining  whether  the  material  could  be 
employed  for  rails  on  railways,      v     ;     . 

In  a  letter  on  the  above  subject  to  the  London  Times 
of  September  7th,  Mr.  H.  Lindsay  Buck;^nall  says : 

•*  As  the  inventor  and  patentee  of  glass  sleepers  for  rail- 
ways, which  have  been  manufactured  for  me  by  Mr.  Fried- 
rich  Siemens,  of  Dresden,  and  never  having  heard  of  any 
idea  on  the  part  of  Mr.  Siemens  or  anybody  else  venturing 
to  propose  glass  for  the  purpose  of  rails,  I  at  once  com- 
municated with  Mr.  Siemens,  and  have  just  received  the 
following  explanation  dated,  Dresden,  August  27th  : 

"  '  As  concerns  the  report  mentioned  in  several  English 
papers  about  the  discovery  of  producing  rails  in  the  same 
way  as  sleepers,  I  must  state  that  the  contents  of  this  re- 
port are  founded  on  a  misunderstanding.  German  news- 
papers which  took  their  articles  regarding  cast-glass 
from  English  journals,  erroneously  translated  the  English 
'  sleeper '  into  the  German  '  schienen,'  signifying  '  rails '  in 
English ;  and  it  was  this  mistake  which  led  the  English 
papers  to  the  opinion  that  Mr.  Friedrich  Siemens  had 
succeeded  in  manufacturing  rails  also  from  cast-glass.' " 

Mr.  Bucknall  says  further :  "  Allow  me  to  add,  for 
public  information,  that  a  sample  of  these  glass  sleepers 
recently  tested  at  the  Anderston  Foundry  Company  (Lim- 
ited), Glasgow,  resisted  a  falling  weight  of  3^  cwt.,  falling 
upon  a  rail  placed  upon  the  sleeper  set  in  sand  ballast, 
commencing  at  6  inches  and  rising  by  succeeding  incre- 


ments of  6  inches  up  to  9  feet  6  inches — the  maximum 
elevation  to  which  the  test  ram  could  be  elevated — with- 
out effect,  until  the  blow  had  been  repeated  for  the  sixth 
time.  Cast-iron  sleepers  are  expected  to  withstand  a 
similar  test  up  to  7  feet  only. 

"  The  cost  of  glass  sleepers  will  be  considerably  less 
than  that  of  either  cast-iron  or  steel,  while  the  material  is 
practically  imperishable  as  regards  climatic  changes  and 
influences,  or  the  ravages  of  such  insects  as  the  white 
ant."    ::■;;.;•■;•:;..■  ^:>-..       - 

H.  Lindsay  Bucknall, 

Assoc.  Inst.  C.  E. 
7  Westminster  Chambers.  S.  W. 


Report  on   Steel-Tired   Wheels   Remoyed  and   Running 
on  the  Boston  &  Albany  Railroad.. 


The  following  report  upon  service  of  steel-tired  wheels 
on  the  Boston  &  Albany  Railroad,  by  F.  D.  Adams,  Mas- 
ter Car-Builder,  is  interesting  through  comparison  of 
service  of  wheels  manufactured  by  different  companies, 
and  further  through  the  fact  that  very  few  railroad  com- 
panies could  furnish  similar  statistics  on  a  subj.ect  of  such 
economic  importance :    ■      >  :  -     --';   ^;  "— ■      f    .. 

"We  had  running  December  31st,  1885,  1,493  33-»nch 
Hartford  steel-tired  wheels,  as  per  individual  mileage  re- 
port Of  this  number,  1 1  wheels  are  running  between 
400,000  and  500,000  miles  ;  135  between  300,000  and  400,000 
miles ;  458  betwceru  200,000  and  300,000  miles ;  463  be- 
tween 100,000  and  200,000  miles ;  and  426  less  than  100,000 
miles.  "    ■  V  '■--■'-  .  .    ...       ■  -^ ':/:.''.-.   y:''.r.^WV:'''-:::\,  ''^'■,- 

"  Of  this  number,  327  wheels  have  made  between  100,000 
and  150,000  miles  before  first  turning;  75  have  made  be- 
tween 150,000  and  200,000  miles  before  first  turning;  46 
have  made  between  200,000  and  300,000  miles  before  first 
turning  ;  3  have  made  between  300,000  and  400,000  miles 
before  first  turning;  12  wheels  are  now  running  between 
150,000  and  200,000  miles  and  have  never  been  turned ;  21 
wheels  are  now  running  between  200,000  and  300,000  miles 
and  have  never  been  turned  ;  i  wheel  is  running  between 
300,000  and  400,000  miles  and  has  never  been  turned. 

"  Of  the  Washburn  Car- Wheel  Company's  33-inch  steel- 
tired  wheels,  we  have  removed  for  the  year,  as  condemned 
for  passenger  service,  102  wheels;  their  average  mileage 
has  been  281,672  miles.  The  102  wheels  averaged  112,433 
miles  before  turning;  95  averaged  83,634  miles  after  first 
and  before  second  turning;  82  averaged  58,901  miles  after 
second  and  before  third  turning ;  56  averaged  46,940  after 
third  and  before  fourth  turnmg;  29  averaged  40,724  miles 
after  fourth  and  before  fifth  turning;  15  averaged  34,129 
miles  after  fifth  and  before  sixth  turning;  6  averaged  27,- 
597  miles  after  sixth  turning.    .       >.    \      : 

"Of  33-inch  Allen  paper-wheels  the  total  number  in 
service  December  31st,  1885,  was  348.  177  removed  for 
first  turning  averaged  69,472  miles ;  62  removed  for  second 
turning  averaged  42,499  miles  ;  24  removed  for  third  turn- 
ing averaged  39,521  miles  ;  8  removed  for  fourth  turning 
averaged  30,471  miles;  2  removed  for  fifth  turning  aver- 
aged 39,202  miles.  • :       ^ 

"  Of  42-inch  English  wheels  the  total  number  in  service 
December  31st,  1885,  was  220.  Of  these,  176  removed  for 
first  turning  averaged  70,598  miles  ;  36  removed  for  second 
turning  averaged  79,667  miles." — Railway  Equipment  ami 
Mileage  Guide.  -'_:■'■  ^ V--"",;  •^^-"■;  ;■'    "  "■',:■■■    ']..','  "■'. 
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Fast  Time  on  the  New  York  Central  Railroad. 


We  present  herewith  a  schedule  of  the  time  made  by 
newspaper  special  train  No.  ii,  on  the  New  York  Central 
&  Hudson  River  Railroad,  between  Syracuse  and  Buffalo, 
on  August  8th,  1886.  The  train  was  drawn  by  engine  No. 
541,  John  W,  Cool,  engineer.  The  schedule  is  certainly  a 
remarkable  one  and  worthy  of  permanent  record  : 


Depart- 
ure. 


Stations. 


Hrs. 


Sec. 


Syracuse '  10  a.  m. 

Oswego  Junction 1003  '" 

Warner's ;  lo  09  '" 

Jordan..  . .- '.  1016^" 

Weedsport i  10  20  " 

Port  Byron :  lo  2  ^  '" 

Savannah '  10  29  3* 

Clyde '  1035 

Lyons ■  10  41  *" 

Palmyra 1  10  52  '* 

Fairport |  1003 

Rochester n    12 

Rochester*  11  20 

Coldwatcr 1125^* 

Bergen 11  35  '^ 

Byron 11  41  "* 

Bstavia  t  n  50 

Crittenden 1203'" 

Grimesville i  12  12 

BufTalo  E.  St !  12  24 


DlSTANXE. 

Toul. 

Inter- 
mediate. 

Miles  and 

Miles  and 

Hun'ths. 

Hun'ths. 

3 

9  " 
.7  »» 

u* 

7    " 

21  «» 

4   =>* 

24  '« 
31  """ 
37  •« 

57     * 

337 

7 
6  »« 

7" 
12  *' 

70  •* 

12  ».o 

80  ■'» 

10  »«  • 

86  *•" 

6  '« 

98  ** 

n  " 

106  '• 

7  " 

112  " 

6  »» 

128  ^« 

'5  " 

138  II 
148  '" 

10   6" 

Time 
between 

Stations. 

Minutes 
and  Sec. 


Rate  of 

speed  per 

hour. 


; Miles  and 
I  Hun'ths. 


3 
6 

7 
3 
3 
6 

5 

6 

10 

10 

5 
9 
6 

7 

13 

8 

la 


30 


16 

26 
60 
45 
36 


36 
40 
66 
60 
30 
30 


54" 

63  *o 

66  »" 

74" 

67  *o 

68  »'' 

70  •*» 
68  •» 

71  •» 
ys 

27 


74 
67 

69 
73 
70 
52 
71 
69 

52 


79 
73 
V 
li 
S3 
»6 


*  Stopped  for  water,    t  Slowed  up. 

Average  sf)eed  Syracuse  to  Rochester per  hour  67  ^'' 

"  "      Rochester  to  Buffalo "        63" 

•♦  "     Syracuse  to  Buffalo "        65  «• 

The  train  consisted  of  a  baggage-car  and  coach.  The 
engine  had  17  x  24  in.  cylinders;  wheels,  5  ft.  6  in.  diam- 
eter; fire-box,  72  in.  long.  The  boiler  had  1,353  square 
feet  of  heating  surface.     The  valves  had 


travel  of  5  in.,  ^  in.  outside  lap  and  V?  in 
steam  ports  were  15^^  in.  x  i}i. 


a   maximum 
inside.    The 


Mixed  Trains. 


The  subjoined  letter  has  been  addressed  by  the  British 
Board  of  Trade  to  the  secretaries  of  the  different  railway 
companies : 

"  The  attention  of  the  Board  of  Trade  has  been  spec- 
ially directed  by  some  of  the  reports  which  have  recently 
been  received  from  their  inspecting  officers  to  the  practice 
of  running  mixed  trains,  in  which  passenger  carriages 
have  been  attached  to  goods  wagons.  The  facts  brought 
to  their  notice  in  these  reports  have  borne  out  the  opinions 
expressed  in  previous  reports  as  to  the  dangers  arising 
from  the  running  of  mixed  trains,  especially  when  goods 
or  other  wagons  are  placed  between  the  engine  and  the 
passenger  carriages.  The  inspecting  officers  report  that 
the  risk  of  so  placing  the  passenger  carriages  outweighs 
the  advantages  which  may,  in  some  cases  of  accident  to 
the  front  of  the  train,  have  resulted  from  the  wagons  taking 
the  worst  of  the  shock.  In  these  circumstances  the  Board 
of  Trade  wish  to  call  the  attention  of  the  directors  of  the 

Railway  Company  to  the  desirability  of  avoiding,  as 

far  as  may  be,  such  a  practice.  If  the  running  of  mixed 
trains  is  not  altogether  avoidable,  care  should  be  taken 
that  any  wagons  attached  to  such  trains  are  specially  con- 
structed for  the  purpose,  and  fitted  with  such  appliances 
as  are  generally  adopted  in  the  case  of  passenger  carriages. 
The  Board  of  Trade  trust  that  where  the  condition  of  the 
traffic  necessitates  the  running  of  mixed  trains  the  passen- 
ger carriages  will,  as  far  as  possible,  be  placed  in  front  and 


not  in  the  rear  of  goods  wagons,  and  that  all  other  pre- 
cautions will  be  taken  to  lessen  the  risk  of  conducting 
traffic  on  such  a  system." 

The  Executive  Committee  of  the  Amalgamated  Society 
of  Railway  Servants  has  passed  the  following  resolution  : 
"That  this  committee  considering,  as  practical  railway 
servants,  the  merits  of  mixed  goods  and  passenger  trains, 
knows  them  to  be  a  source  of  great  danger  from  breaking 
loose  or  from  the  breaking  of  the  axles,  and  also  from  the 
difficulty  of  stopping  the  carriages  conveniently  at  the 
platforms  for  the  passengers  to  alight  without  danger ; 
and  are  further  of  opinion  that  this  great  danger  to  the 
public  and  to  the  railway  servants  will  exist  so  long  as  the 
wagons  and  the  carriages  are  not  fitted  with  continuous 
brakes." 


Wootten  Locomotives. 


The  Reading  Railroad  has  recently  received  ten  new 
passenger  locomotives  which,  the  Philadelphia  Enquirer 
says,  "  are  more  powerful  than  any  ever  owned  by  the 
company.  They  are  all  supplied  with  the  Wootten  fire- 
box. A  few  slight  changes  have  been  made,  the  most 
noticeable  in  the  fire-box.  On  all  engines  previously  built 
the  top  of  the  fire-box  sloped  down  toward  the  furnace 
door.  In  the  new  machines  there  is  no  slope,  but  the  top 
is  continued  straight  to  the  front  of  the  fire-box.  This 
secures  a  rather  larger  heating  area,  and  consequently  in- 
creases the  power.  The  new  engines  have  been  tried  and 
give  perfect  satisfaction.  It  is  said  they  can  run  a  mile  in 
42  seconds  with  a  loaded  train.  This  is  at  the  rae  of  86 
miles  an  hour.  It  is  believed  that,  should  an  emergency 
require  it,  a  mile  could  be  made  in  40  seconds,  or  perhaps 
less.  There  is  little  probability  that  such  speed  will  be 
required.  One  of  the  new  engines  has  been  assigned  to 
the  fast  New  York  train  that  leaves  Ninth  and  Green 
streets  at  half-past  seven  every  morning.  Two  of  them 
are  now  working  on  the  Philadelphia  &  Atlantic  City 
road,  which  at  one  time  was  very  deficient  in  good  motive 
power.  Six  or  eight  cars  was  the  maximum  an  engine 
could  haul  and  make  schedule  time,  but  the  new  locomo- 
tives can  take  eighteen  cars  through  on  time.  The  other 
engines  are  employed  on  the  main  line,  the  Lebanon 
Valley,  and  other  divisions." 


American  Association. 


PRECISION    IN   THE   MACHINE   SHOPS. 

At  the  recent  meeting  of  the  American  Association  in 
Buffalo,  Prof.  VV.  A.  Rogers,  as  chairman  of  the  committee 
on  accurate  standards,  tools,  and  methods  in  the  machine 
shop,  gave  an  account  of  his  work  in  that  direction,  and 
presented  a  resume  of  his  exf)eriments  in  the  use  of  the 
microscope  in  connection  with  machine  tools.  In  this 
method,  dimensions  are  read  through  that  instrument 
from  accurately  divided  scales,  or,  in  some  cases,  deter- 
mined by  calipers  or  gauges  accurately  set  by  means  of  a 
comparator.  By  this  system  the  workman  receives  from 
the  tool-room  of  the  shop  the  necessary  number  of  cali- 
j>ers  accurately  set  to  the  required  dimensions  by  a  skilled 
attendant  in  charge  of  the  comparator.  It  is  evident  that 
in  this  way  a  high  and  uniform  degree  of  accuracy  may  be 
obtained,  with  much  saving  of  time  and  avoidance  of 
errors,  in  which  latter  respect  we  would  suggest  that  cali- 


M- 


AMERICAN    RAILROAD    JOURNAL. 


203 


pers  be  returned  to  the  tool-room  unchanged,  and  their 
settings  checked.  For  all  good  work,  these  methods  must 
supersede  the  present  inaccurate  and  inconvenient  use  of 
scales  of  but  moderate  precision,  and  the  setting  of  calipers 
by  the  workman,  and  they  will  obviate  the  necessity  of  the 
present  expensive  standard  gauges.  .  , 

The  sort  of  work  done  by  these  gentlemen  will  mark  an 
era  in  the  development  of  machine  construction. 

'■■■    :V-    \-::  BRIDGE  STRAINS.      ;;    , '„  \,:        w '      V^  3 

At  th«  same  meeting  Prof.  Webb,  of  Hoboken,  presented 
his  method  of  determining  maximum  points  and  stresses 
in  bridge  inclines,  which  are  applicable  to  trusses  of  the 
most  irregular  form,  and  to  any  style  of  loading,  irregular 
or  uniform.  The  method,  as  applied  to  the  graphical 
determination  of  strains,  was  illustrated  by  blackboard 
sketches  and  finished  drawings,  and  some  of  the  features 
of  a  new  notation  were  explained.  . 

■'      -     CYLINDER   CONDENSATION.  :^^    ^       . 

Prof.  De  Volsen  Wood  read  a  paper,  in  which  he  called 
attention  to  the  effect  of  variation  in  speed  upon  cylinder 
condensation,  illustrating  the  same  by  experimental  figures. 


New  Method  of  Making  Water  Gas. 

The  Glasgow  Engineer  says  that  a  new  method  of 
making  water  gas  at  an  extremely  low  cost  was  the  sub- 
ject of  a  recent  communication  to  the  French  Academy 
of  Science,  and  that "  the  matter  has  caused  much  anxious 
attention  not  only  in  France,  but  all  over-  Europe  and  in 
England  as  well."  It  is  of  weighty  importance  not  only 
to  gas  but  also  to  iron  makers,  if  it  accomplishes  what  is 
predicted  of  it.  A  jet  of  superheated  steam  is  directed 
into  a  retort  full  of  incandescent  coke.  The  oxygen 
unites  with  carbon  to  form  carbonic  acid,  and  hydrogen 
is  liberated.  So  far  nothing  new.  The  gases  are  led  to  a 
second  retort  filled  with  some  refractory  substance  kept 
red  hot,  by  which  a  glowing  surface  is  exposed  to  the 
gases.  At  the  same  time  superheated  steam  is  intro- 
duced. This  seizes  upon  the  carbonic  oxide  to  form 
dioxide  and  more  hydrogen  is  liberated.  A  milk-of-lime 
bath  removes  the  carbonic  dioxide,  and  the  pure  hydrogen 
is  led  to  a  reservoir.  One  ton  of  coke  in  this  process  pro- 
duces about  69,000  feet  of  gas,  which  is  about  eleven  times 
the  quantity  usually  produced  by  the  expenditure  of  a  ton 
of  coal.  This  reduces  the  cost  to  little,  if  anything  more 
than  that  of  natural  gas,  when  the  difficulty  of  controlling 
the  latter  is  taken  into  the  account.  This  is  for  heating 
purposes.  Inventors  are  at  work  devising  the  best 
methods  of  carburetting  it,  and  Boulogne-sur-Seine  is  to 
be  lighted  with  it  next  winter. 


Durability  of  Locomotives. 


English  engineers  are  giving  no  small  degree  of  atten- 
tion to  the  durability  of  their  locomotives.  The  statistical 
details  should  be  put  in  book  form  and  preserved,  as  they 
will  become  interesting  as  the  competition  between  the 
American  and  English  tyjie  of  engine  increases.  Mr. 
Johnson,  of  the  Midland  Railway,  confines  himself  to 
breakdowns.  In  1885,  there  were  60  cases  in  which  an 
engine  was  rendered  idle  for  half  a  day  or  more.  Among 
the  causes  was  the  breakage  of  crank  and  straight  axles. 


slide-valves,  and  valve  spindles,  through  wear  and  tear ; 
also  cases  of  hot  guide-bars,  due  to  neglect  on  the  part  of 
drivers  ;  and  cases  where  drivers  had  to  give  up  their 
trains.  The  gross  engine  mileage  for  1885  was  43,658,427. ' 
The  total  number  of  engines  1,803.  The  average  mileage, 
supposing  all  the  engines  to  have  been  worked,  24,200. 
There  was  one  breakdown  for  every  7^7,624  miles.  This 
includes  engines  of  all  kinds. 


A  Notable  Inventor. 


The  followmg  is  copied  from  an  English  paper:  "George 
Westinghouse  owes  his  great  and  rapidly  increasing  wealth 
to  his  inventive  genius.  Twenty  years  ago,  he  was  a  p)oor 
young  man,  but  he  struck  it  rich  in  his  air-brake  for  rail- 
roads, and  money  has  since  flowed  into  his  coffers  in  a 
golden  stream.  He  is  one  of  the  most  prolific  inventors 
of  the  age,  and  has  enough  good  mechanical  ideas  to  fur- 
nish every  manufacturing  establishment  in  Pittsburgh 
with  successful  specialties.  He  is  not  only  highly  skilled 
in  theoretical  and  practical  mechanics,- but  is  also  a  thor- 
ough electrician.  He  expends  an  ordinary  fortune  every 
year  in  experiments  necessary  to- the  perfection  of  his 
inventions.  By  warrant  of  the  King  of  Belgium  he  is 
entitled  to  the  title  of  Sir  George  Westinghouse.  having 
been  knighted  by  that  monarch  as  a  recognition  of  his 
services  to  the  world  as  an  inventor.  He  is  a  native  of 
New  York  State,  and  is  about  forty  years  old. 


The  Relative  Value  of  Natural  Gas  and  Coal. 


Of  Pittsburgh  coal  55.4  pounds  contam  the  same  num- 
ber of  heat  units  as  i.ooo  cubic  feet  of  natural  gas.  With 
coal  at  $1.20  per  ton,  1,000  feet  of  natural  gas  would 
then  be  worth  3  y^  cents.  But  by  tests  made  by  the  West- 
inghouse Air  Brake  Company,  1.18  cubic  feet  of  natural 
gas  evaporated  one  pound  of  water  from  190"  F.  with  the 
same  boiler  under  which  one  pound  of  the  best  coal  evaj>- 
orated  10.38  pounds  of  water.  That  is,  one  pound  coal 
equals  12.25  cubic  feet  gas,  or  1,000  feet  gas  equal  8i|| 
pounds  coal.  This  difference  results  from  the  expendi- 
ture of  heat  necessary  to  raise  solid  fuel  to  the  gaseous 
state,  which  must  be  done  before  combustion  can  take 
place.  In  a  house-grate  the  loss  on  this  score  from  using 
coal  would  be  more  than  in  a  large  furnace  of  a  factory. 
Hence,  the  greater  economy  in  the  use  of  natural  gas  is  in 
houses  and  small  establishments.  - 


Feed- Water  Heaters. 


The  Feed- Water  Heater  Company,  of  St.  Johnsbury 
Vt.,  recently  experimented  on  the  Connecticut  River  road 
with  some  of  their  heaters,  with  the  following  result : 
Three  heaters  on  engines  drawing  light  two  and  three-car 
passenger  trains  350  miles  per  day  for  ten  days,  connected, 
and  same  disconnected,  show  a  total  saving  of  20,090 
pounds  of  coal,  or  an  average  of  nearly  700  pounds,  which 
is  equivalent  to  17  per  cent,  of  fuel  saved  per  heater  per 
day. ,.  ,    \.  ■   .  _^ ...,,,,;_, 

The  Hinckley  Locomotive  Works,  of  Boston,  which  have 
been  shut  down  for  fourteen  months,  are  to  be  started  up 
again  if  the  general  improvement,  now  beginning  to  be 
felt,  continues.  The  works  have  never  before  been  shut 
down  for  90  long  a  period. 
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CORRESPONDENCE. 


MiNNEWASKA.    ULSTER   CoUNTY,    N.    Y. 
7*  tAe  Editor  0/  the  A  tnerican  Railroad  yournal  : 

My  attention  has  been  called  to  the  July  number  of  the 
American  Railroad  Journal,  in  which  is  published  a 
letter  written  by  me  in  1884  to  the  Rogers  Locomotive 
Works,  referring  to  the  interview  with  Mr.  Thomas 
Rogers  that  determined  the  existence  of  the  Rogers  Lo- 
comotive Works. 

I  find  in  same  number  reference  to  the  dates  of  earlier 
six  and  eight-wheel  locomotives.  Perhaps  it  will  aid  to 
more  definite  knowledge  of  the  date  of  the  earliest  move- 
ment in  that  direction,  to  publish  that  part  of  a  report  to 
the  South  Carolina  Railroad  Company  by  me,  of  date  May 
i6th,  183 1,  as  to  the  necessity  of  six  and  eight-wheel  loco- 
motives, which  sets  forth  the  considerations  as  to  the 
necessity  and  the  conditions  to  be  complied  with  in 
reference  to  change  of  grades  and  changes  in  direction. 
It  will  be  learned  from  the  report  what  were  the  meas- 
ures proposed  (and  subsequently  carried  into  practi(  e  by 
me  on  that  road),  and  which  are  substantially  those  which 
continue  to  this  day. 

To  a  statement  of  mere  personal  interest  allow  me  to 
refer:  I  was  not,  as  stated,  "a  resident  engineer  on  the 
line  of  railroad  "  for  which  the  three  locomotives  were 
built,  nor  was  I  then  "  deputized  to  go  to  England  and 
have  the  three  engines  built  on  plans  to  be  decided  by 
me."  It  is  of  no  interest  to  any  one  how  it  happened  that 
I  was  entrusted  with  that  responsibility,  but  it  may  be 
allowed  the  old  engineer  (as  some  people  count  oldness) 
to  bear  in  mind,  and  with  no  diminishing  interest,  the 
personal  acts  of  the  young  engineer  (then  only  a  canal 
resident  engineer)  in  deciding  to  go  to  the  place  where 
alone  on  the  face  of  the  earth  the  locomotive  had  begun 
lo  be,  and,  as  I  believed,  was  to  continue  to  be,  and,  as  I 
now  know,  some  sixty  years  later,  yet  continues  to  be  the 
great  motor  on  all  railroads;  and,  agam,  as  a  matter  of 
belief,  will  continue  to  be.  It  was  after  this  decision  of 
my  own  that  I  was  entrusted,  greatly  to  my  gratification, 
to  have  built  the  three  locomotives  as  named. 

If  it  happens  that  you  do  not  have  a  copy  of  the  "  Rail- 
road Era  "  pamphlet,  a  copy  will  be  sent  you  with  the 
good  wishes  of  one  who  took  the  American  Railroad 
Journal  from  its  first  number  in  1832,  and  for  very  many 
years  thereafter. 

The  pamphlet  is  marked  copyright,  as  at  one  time  I  had 
thought  some  one  might  care  to  give  it  a  wide  circulation, 
as  the  facts  deserve.  Extracts  to  any  extent  are  at  your 
service. 

When  at  home  my  address  is  Homewood,  South 
Orange,  N.  J.  Horatio  Allen. 

[The  following  is  the  portion  of  the  report  referred  to 
by  Mr.  Allen  :] 

"  When  we  come  to  consider  the  application  of  locomotives  to  -wooden 
roads,  there  are  circumstances  which  call  for  attention,  and  a  particular 
adaptation  of  arrangement  to  them.  As  the  same  amount  of  attendance  and 
repairs  attend  engines  of  the  various  powers  within  the  range  that  can  be 
employed  on  railroads,  it  becomes  a  highly  important  object  to  place  as  great 
a  quantity  of  power  within  one  machine  as  possible.  And  this  is  more 
peculiarly  the  case  on  a  road  where  the  great  and  most  difficult  sources  of 
expense  are  the  attendance  and  repairs,  while  the  fuel  is  comparatively  of 
little  consequence.  As  on  every  road  there  exists  a  limit  of  weight  to  be 
placed  on  each  pair  of  wheels,  and  as  on  wooden  roads  this  limit  is  much 
less  than  on  an  iron  one,  it  becomes  a  still  more  interesting  inquiry  to  as- 
certain by  what  means  we  way  increase  the  quantity  of  power  without 


exceeding  the  limit.  On  the  Liverpool  &  Manchester  road  they  appear 
practically  to  be  limited  to  three  tons  on  each  pair  of  wheels,  though  some 
accounts  state  this  to  be  too  high,  with  their  velocity,  for  the  permanent 
benetil  of  the  road.  On  a  wooden  road,  where  only  one-half  inch  iron  is 
made  use  of,  I  would  put  the  limit  at  one  and  a  half  tons  per  pair  of 
wheels 

"  If.  therefore,  there  can  be  no  arrangements  whereby  this  disadvantage- 
ous relation  may  be  provided  for,  it  is  evident  that,  to  convey  the  same 
quantity  of  goods  or  transport  the  same  number  of  passengers,  we  must 
incur  twice  the  expense  of  attendance,  twice  the  amount  of  repair,  and 
twice  the  liability  to  accident.  In  fact,  more  than  twice,  since  in  doubling 
the  weight  of  the  engine  we  are  able  to  appropriate  a  greater  proportion  of 
the  increased  weight  to  steam  generating  purposes. 

"  The  arrangement  (?)  which  I  would  propose  to  effect  so  desirable  an 
object  would  be,  as  the  limit  exists  in  the  quantity  on  each  point  of  sup- 
port, to  increase  the  number  of  su\>\)or\.s>,  and  thus  dixfriiiute  the  weight 
oz'i-r  a  greater  sur/acc.  I  would,  therefore,  place  the  engine  on  six  or 
eight  wheels,  and  limit  the  weight  to  one  and  a  half  tons  to  each  pair. 

"  There  arise  two  objections  to  this  arrangement,  from  the  inequalities  in 
the  line  of  support ;  the  one  vertical,  the  other  horizontal. 

"  If  three  or  four  wheels  were  united  on  a  side  to  the  same  rigid  straight 
line,  and  the  road  had  irregularities  in  its  surface,  there  would  arise  great 
and  injurious  strains  to  the  structure,  from  the  wheels  not  being  able  to 
adapt  themselves  to  the  irregularities. 

'*  This  difficulty  may  be  completely  obviated  by  giving  the  weight  to  be 
supported  but  two  p  >ints  of  support  on  each  side,  and  mkking  these  points 
the  centers  of  motion  of  the  pairs  of  wheels, 

"  This  arrangement  will  evidently  adapt  itself  with  as  much  ease  and 
simplicity  to  all  vertical  irregularities,  as  is  the  case  with  two  wagons  con- 
nected together.  As  to  the  change  of  direction  horizontally,  as  in  the  en- 
trance of  turn-outs  and  the  passage  of  curves,  a  very  simple  adjustment 
will  relieve  the  arrangement  from  all  difficulty.  If  we  connect  the  frame 
with  the  cross-piece  only  at  the  center,  and  by  a  horizontal  point,  the  two 
sets  of  wheels  will  thereby  be  enabled  to  pass  all  curvatures  with  the  facil- 
ity of  two  simple  wagons  connected  in  the  ordinary  manner." 


A  Silver  Medal  to  a  Railway  Porter. 


J.  Thorn  BOROUGH,  a  railway  porter  at  Kidderminster 
in  England,  was  recently  presented  with  a  silver  medal  of 
the  Order  of  St.  John  of  Jerusalem,  for  an  act  of  heroism 
performed  at  the  station  in  July  of  last  year  in  rescuing  a 
woman  named  Perkins,  who  had  thrown  herself  in  front 
of  an  approaching  train.  Lord  Lyttelton,  in  presenting 
the  medal,  said:  "They  were  met  to  reward  Joseph 
Thornborough  for  a  great  act  of  heroism,  and  he  should 
not  depreciate  the  brave  act  done  if  he  said  that  there 
had  been  many  instances  of  bravery  and  devotion  per- 
formed by  railway  servants,  almost  week  by  week,  which 
had  never  been  brought  under  the  gaze  of  the  public.  It 
was  by  such  acts  as  these  that  the  public  were  able  to 
judge  what  sort  of  men  the  railway  servants  were. 
(Cheers.)  The  railway  servants  of  the  country  formed  a 
band  of  300,000  men,  and  they  would  bear  favorable  com- 
parison with  any  body  of  picked  men,  even  including  our 
soldiers  and  sailors,  in  the  country.  In  the  great  qualities 
of  fidelity  to  their  employers,  presence  of  mind  and  re- 
source in  the  moment  of  peril,  courage  and  anxious  care 
for  the  interests  and  safety  of  those  committed  to  their 
charge,  they  would  defy  competition  with  any  body  of 
men  that  could  be  found.  (Cheers.)  It  was  a  great  ad- 
vantage to  a  country  to  have  such  a  body  of  intelligent, 
disciplined  men  who  are  ready  to  show  such  great  quali- 
ties as  had  been  displayed  by  Thornborough.  He  had 
great  pleasure  in  presenting  the  silver  medal  and  the  cer- 
tificate of  the  order  to  him,  and  hoped  that  it  would  prove 
a  stimulus  to  all  railway  servants  to  be  as  daring  in  the 
hour  of  peril." 

Porter  Thornborough,  in  receiving  the  gifts,  said  "he 
felt  he  had  only  done  his  duty,  and  it  was  an  act  «rhich 
he  should  repeat  in  the  future  if  similar  circumstances 
presented  themselves."     (Applause). 
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NOTES  AND   NEWS. 


William  Sellers  &  Co.,  Incorporated: — The  title 
of  the  well-known  firm  of  William  Sellers  &  Co.,  Philadel- 
phia, has  been  changed  to  "  William  Sellers  &  Co.,  incor- 
porated." 

Limit  TO  Number  OF  Passengers  on  Street-Cars: 
— The  Humane  Society  of  Pittsburgh  proposes  to  secure 
the  passage  of  a  law  requiring  horse-car  conductors  to 
display  a  sign  whenever  the  prescribed  limit  as  to  number 
of  passengers  is  reached.  What  is  the  prescribed  limit.'' 
No  one  ever  saw  it  reached  in  this  part  of  the  country. 

The  Fatality  of  Coupling  Cars  in  England  :— Mr. 
Clement  E.  Stretton,  Vice  President  and  Consulting  Engi- 
neer of  the  Amalgamated  Society  of  Railway  Servants,  says 
that  in  seven  years  1.081  men  been  have  killed,  and  9,256 
injured  during  "  shunting  '  operations,  or,  in  other  words, 
10,337  have  been  killed  or  injured  out  of  a  total  of  14,000. 

Night  School  for  Mechanics:— At  Cedar  Rapids, 
Iowa,  Mr.  Bushnell,  Master  Mechanic  of  the  Cedar  Rapids 
&  Northern  Railroad,  has  established  a  night  school  for 
mechanics  and  apprentices,  who  are  kept  from  drawing, 
etc.,  until  they  are  thoroughly  grounded  in  the  necessary 
mathematics.  There  are  many  applications  from  the  best 
class  of  young  men  for  admission  to  the  school. 

Color  Blindness  : — Dr.  Worms  has  recently  brcrught 
before  the  Paris  Academy  of  Medicine  the  results  of  his 
investigations  concerning  color  blindness.  He  has  ex- 
amined II,  1 75  persons.  Two  of  these  only  were  incapable 
of  distinguishing  one  color  from  another,  three  were  blind 
for  red  and  six  for  green,  18  could  not*distinguish  green 
from  red,  15  saw  no  difference  between  green  or  blue  or 
grey,  and  52  had  a  peculiar  weakness  in  color  vision  in 
general. 

Electrical  Transmission  of  Force  :— A  committee 
appointed  to  witness  M.  Marcel  Desprez's  experiments  on 
the  transmission  of  force  by  means  of  electricity,  recently 
held  a  meeting  in  Paris.  The  problem  was  to  take  200 
horse-power  at  Creil,  56  kilometers  (34^  miles)  from 
Paris,  and  to  deliver  half  that  amount  in  Paris.  In  fact, 
the  horse  power  in  Creil  was  88 ;  in  Paris  it  was  40. 
Upon  the  whole  the  experiment  succeeded  well  enough, 
and  the  results  are  satisfactory.  .; 

Earthquake  Accidents: — One  of  the  strangest  oc- 
currences attending  the  earthquake  in  South  Carolina, 
was  the  wrecking  of  the  Columbia  train  near  Ten  Mile 
Hill.  It  is  said  that  the  earth  suddenly  gave  way  and 
that  the  engine  first  plunged  down  the  temporary  decliv- 
ity. It  was  then  raised  on  the  top  of  the  succeeding  un- 
dulation, and,  having  reached  the  top  of  the  wave,  a  sudden 
swerving  of  the  force  to  the  right  and  left  hurled  the  ill- 
fated  train  down  the  embankment. 

Hot  Bearings.— a  tell-tale  paint  for  showing  when  a 
bearing  is  growing  hot,  has  been  brought  out  by  Mr. 
Henry  Crookes,  of  4  Westminster  Chambers,  S.  W.  At 
normal  temperature  it  is  a  brilliant  red,  but  as  it  is  heated 
it  grows  darker,  until,  at  180°  Fahr.,  it  is  quite  brown.  As 
it  cools,  it  regains  its  original  color  again.  If  the  bearings 
of  an  engine  or  machine  be  covered  with  paint,  the  man  in 
charge  can  tell  at  a  glance  if  they  are  running  cool ;  and  if 
they  become  hot,  he  can  watch  from  a  distance  the  effect 
of  the  lubricant  he  applies. 

Loss  OF  Life  and  Injuries  on  British  Railways  :- 
British  railway  traveling  cost  957  lives  last  year,  besides 
injuring  3,467  people.  The  Ijfrge  majority  of  sufferers 
were  railway  servants,  451  being  killed,  and  2,117  injured. 
Of  the  passengers  only  six  were  killed,  and  436  injured  by 
accidents  to  trains,  the  remaining  disasters  being  due  to 
miscellaneous  causes,  and  often  through  the  passengers' 
own  fault,  such  as  trespassing,  suicide,  and  carelessly  cross- 
ing the  lines.  In  proportion  to  the  trafllic,  only  one  pas- 
senger was  killed  in  over  6,075,000  travelers. 

Tests  of  Steel  and  Iron  Girders: — Messrs.  De 
Bergue  &  Co.,  of  Manchester,  have  recently  made  a  series 
of  important  tests  on  Bessemer  steel  and  iron  girders. 
These  tests,  which  have  been  carried  out  under  the  direc- 


tion of  Messrs.  Barningham  Brothers,  of  Manchester,  on 
behalf  of  the  Darlington  Steel  and  Iron  Company,  have 
had  for  their  special  object  the  determining  of  the  relative 
strength  of  steel  and  iron  for  structural  purposes,  and  the 
general  results  obtained  were,  with  equal  sections,  about 
40  to  50  per  cent,  in  favor  of  the  steel  as  compiared  with 
the  iron  girders. 

Apprentices  :— The  Chicago  &  Alton  Railroad  takes  a 
certain  number  of  apprentices  into  its  shops  on  the  fol- 
lowing conditions  :  There  is  a  three  months'  novitiate  to 
see  if  the  candidate  has  mechanical  aptitude  ;  if  accepted, 
he  is  then  regist^ed  as  an  apprentice  for  three  years  and 
three  months.     T|he  weiges  p>aid  are  : 

For  first  three  mmiihs 55  cents  per  day. 

For  next  'welve  manths. 58  cents  per  day. 

For  next  fifteen  months..,. ..v:-., .75  cents  per  day. 

For  next  twelve  months  .... 1 $1   10  per  day. 

No  indentures  are  requfred.  and  the  right  of  susi>ension 
or  discharge  is  reserved.  Apprentices  must  have  an  or- 
der from  parents  or  guardians  to  enable  them  to  draw 
their  wages. 

The  Pacific  Railroad  of  South  America  : — The 
construction  of  the  first  section  of  the  great  Pacific  Rail- 
way which  is  to  connect  Buenos  Ayres  and  Valparaiso 
will,  the  Buenos  Ayres  Standard  of  July  i6th  says,  be  com- 
menced before  the  end  of  the  month  current,  starting 
from  Palermo  Park,  where  it  will  have  a  junction  with 
the  Northern  Railway.  Mr.  Clark's  plans  have  bfeen  ap- 
proved by  the  National  Government,  with  some  trifling 
alterations.  The  section  will  be  sixty  miles  in  length,  and 
will  traverse  the  most  thickly  settled  districts,  passing 
south  of  Luxan,  not  far  from  Mr.  John  Brown's  estancia 
of  La  Choza,  and  meeting  the  portion  of  the  Pacific  line 
already  made  at  Mercedes. 

Extended  Piston-Rod  for  Locomotives  :— The  shops 
of  the  Great  Western  Division,  Grand  Trunk,  in  Hamilton, 
Ont.,  are  now  building  some  heavy  passenger-engines. 
The  engines  have  6-foot  drivers,  and  19  x  24-inch  cylin- 
ders. In  order  to  give  proper  supix>rt  to  the  piston,  and 
prevent  it  dragging  on  the  bottom  of  the  cylinder,  the 
piston-rod  is  prolonged  through  the  front  cover,  and, 
therefore,  supported  at  each  end  by  suitable  bushes  and 
glands.  This  device  is  uised  in  many  large  marine  and 
stationary'  engines,  but  is,  on  locomotives,  the  revival  of  an 
old  practice  which  was  used  on  some  eastern  roads  twenty- 
five  or  thirty  years  ago.  It  is  now  often  used  in  Germany 
and  France.  The  result  of  the  experiment  on  the  Great 
Western  will  be  awaited  with  considerable  interest. 

The  Prevention  of  a  Strike  .—Many  strikes  might 
be  avoided  if  the  course  just  followed  in  the  Harmony 
Cotton  Mills  at  Cohoes,  N.  Y.,  were  generally  adopted. 
The  men  wanted  more  pay,  but  the  company  told  them 
that  they  could  not  afford  an  advance,  and  that  they  were 
already  paying  as  much  as  mills  in  their  line  at  Fall  River 
and  elsewhere.  The  men  did  not  believe  it,  whereupon 
the  manufacturers  offered,  if  the  men  would  select  a  reli- 
able man  to  travel  about  the  mills  and  look  up  the  subject 
of  wages,  to  pay  all  his  expenses,  and  to  raise  the  wages  if 
they  were  not  as  high  as  paid  elsewhere.  A  boss  weaver  has 
been  through  Massachusetts  and  has  gone  back  to  Cohoes 
with  the  statement  that  the  wages  there  are  as  high  as  any 
paid  in  tht  country,  and  that  his  fellow  workmen  have  no 
cause  to  complain. 

Overtime  and  Piece-Work: — At  the  recent  Trade 
Congress  held  at  Hull,  Mr.  Broadhurst,  M.  P.,  moved 
"That,  in  the  opinion  of  the  congress,  the  systematic 
working  of  overtime  in  many  of  the  skilled  trades  of  the 
country  is  an  evil  to  the  persons  so  engaged,  and  an  in- 
justice to  the  large  body  of  unemployed,  and  should, 
therefore,  be  discontinued  whenever  the  unions  have 
sufficient  influence  for  this  purpose.  Also  that  the  system 
of  piece-work,  except  in  such  trades  where  standard  prices 
can  be  classified  and  maintained,  is  an  injury  to  the  moral, 
physical,  and  social  well-being  of  the  working  people.  ' 
Overtime,  he  said,  was  an  enormous  injustice  to  those  out 
of  employment,  and  they  all  agreed  that  48  hours  per  week 
were  sufficient  for  a  man  to  labor.  The  congress  got  into 
a  "  scene  "  over  the  resolution,  and  it  was  lost. 
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'T^HE  American  Railroad  Journal  has  been  sold  to 
•*■  Mr.  M.  N.  Forney,  who  will  be  its  editor  and  owner 
from  this  date.  He  has  also  arranged  for  the  purchase  of 
Van  Nostrand's  Engineering  Magazine  on  the  completion 
of  its  current  volume  at  the  end  of  this  year.  The  two 
publications  will  then  be  consolidated  with  the  title  of 
the  American  Engineering  Magazine  and  Rail- 
road Journal,  which  will  be  devoted  to  the  discus- 
sion of  engineering  and  mechanical  subjects.  Railroad 
construction  and  operation  being,  however,  the  most  im- 
portant branches  of  engineering  in  this  country,  more 
space  will  be  devoted  to  them  than  to  any  other  one  de- 
partment of  engineering.  Questions  of  traffic  and  finance 
will  not  be  taken  up,  excepting  so  far  as  they  are  incident- 
ally concerned  with  engineering  matters.  "'    -•■ 

The  new  publication  will  have,  each  month,  about 
double  the  amount  of  reading  matter  heretofore  contained 
in  the  Railroad  Journal — the  subscription  price,  $3.00 
per  year,  will  remain  the  same  as  heretofore. 

The  office  of  publication  will  hereafter  be  at  No.  23 
Murray  street.  New  York. 


PROFIT   AND   LOSS   IN   CARS. 


T  N  the  September  number  of  the  Journal  we  published 
a  very  interesting  and  valuable  paper  on  the  "  Life 
and  Profits  of  a  Car,"  which  was  read  by  Mr.  E.  C. 
Spalding,  of  the  Western  &  Atlantic  Railroad,  at  the 
Car  Accountants'  Convention  at  Buffalo.  In  that  article 
he  gave  a  table,  which  is  reproduced  below,  and  which 
shows  the  average  mileage  made  by  cars  of  various  ages, 
and  also  the  cost  of  repairs  done,  thus  giving  the  average 
revenue,  expense,  and  net  profit  or  loss  by  cars  of  vari- 
ous ages:  r      - 

earnings  of  box-cars  in  general  service. 


Net 

Per  cent. 

.-■-  :  •' 

Perct.Ageof  car 

ilileage. 

Money. 

Repairs. 

Profit. 

Profit. 

Net  Loss. 

Loss.      Years. 

13.MQ 

$98.62 

$9.58 

$89.04 

18 

I 

13,478 

101.08 

38.13 

62.9s 

12^ 

■•  -  ■ 

Jo,475 

78.56 

48.24 

30.32 

6 

-  :-. 

:>            . 

9,847 

73-85 

45-85 

28.00 

6 

:■'.'* 

9,881 

74- " 

57-3' 

16.80 

3 

■  » 

9,349 

70.12 

70.74 

$0.62 

1-9             6 

8,968 

67.26 

60.74 

6.52 

iK 

7 

9,250 

69.37 

55-49 

13.88 

24-5 

-     :'  f-'  -: 

9,295 

69.71 

49.80 

19.91 

4 

,  ■■    ■  \ 

.  -:•     9 

7.656 

57-4» 

53-67 

3-75 

% 

» 

The  cost  of  cars  he  assumed  to  be  $500  each,  and  he 
points  out  that  for  the  first  five  years  of  a  cars'  life  it  is  a 
good  investment,  but  after  that  it  is  not  profitable  to  run 
it.  The  data  which  Mr.  Spalding  has  given  is  of  very 
great  value,  and  the  paper  is  a  model  in  the  way  of  giving 
the  information  it  contains  in  a  brief  and  perfectly  lucid 
form.  If  data  of  a  similar  character  were  collected  on 
other  roads  and  tabulated  in  a  similar  way,  so  as  to  get  a 
broader  average  of  the  earnings  and  expenses  of  cars,  it 
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'  would  add  to  the  value  of  the  information  which  the 
'    author  of  the  paper  quoted  from  has  contributed  to  the 
railroad  companies  of  the  country.         '  ■ 

But  while  the  facts  which  are  given  in  the  above  table 
are  very  valuable,  the  reasoning  and  the  deductions  there- 
from are  open  to  question.     Mr.  Spalding  assumes  that, 

-  when  the  net  profit  on  a  car  no  longer^pays  interest  on  its 
first  cost,  it  is  not  profitable  to  run  it.    This  would  be 

;  true,  if  a  company  could  get  back  the  original  cost  of  the 

'  car  by  destroying  it.     But  if  a  car  is  broken  up,  the  value 

of  the  old  material  instead  of  being  $500  is  only  about  $1 50. 

Therefore,  so  long  as  the  car  earns  interest  on  the  value 

of  the  old  material,  it  would  be  profitable  to  run  it  as  an 

-  investment.  The  earnings  of  the  car  should,  however, 
not  only  pay  interest  on  its  cost,  but  should  also  pay  /or 
the  difference  in  value  between  its  cost  when  new  and  that 
of  the  old  material  when  destroyed.  The  net  profits  given 
in  the  table  are  not  sufficient  to  do  this,  and  if  money  is 
worth  five  per  cent,  to  the  owners  of  the  cars  whose  earn- 
ings are  given,  they  are,  according  to  the  figures  in  the 
table,  losing  money.    This  can  be  shown  if  we  put  the 

■,■  cost,  and  interest  on  cost,  of  car  in  one  column,  and  the 

net  profits  and  the  value  of  old  material  at  the  end  of  ten 

..  years  in  another,  as  follows : 


Cost  of  Car  $500.00 

Net  Profit. 

First  year, 

Interest  on  Cost  of  Car .....              ♦25.00 

$89.04 

Second  " 

" V       :     25-00 

62.95 

Third     " 

"                *•   .       ■'*   25.00 

30.32 
28.00 

Fourth  " 

"    / ^        -        25-00 

Fifth      " 

"    :     .      •     25.00 

16.80 

Sixth      " 

■     "            "    '.            25.00 

Seventh" 

"            "    ;  .     '■      25.00 

6.52 

Eighth  " 

••      ■            "            "    25.00 

13.S8 

Ninth     " 

"      "    -      25-00 

19.91 

Tenth     " 

*'                 "            "-.......,.....,      25.00 

3-75 

■:'.;    :.■■■■  '■_'''  '■;'■■         $750.00 

$271.17 

Value  of  old  material  in  car .,.......,..: 

150.00 

$750.00 

$421.17 

Loss  on  car  service  at  end  of  tenth  year.........  " 

..     328.83 

:'■■-:'■-  ■"':•       $750.00  $750.00 

These  figures  show  that  foreign  car  service  does  not 
result  in  a  fair  profit  on  the  investment  to  the  company 
owning  the  cars,  whose  earnings  are  reported  by  Mr. 
Spalding.  It  is,  therefore,  very  desirable  that  similar 
data  should  be  procured  from  other  roads,  to  see  whether 

,  the  results  indicated  are  the  same  on  other  lines.  The 
mileage  of  the  older  cars  reported  in  the  table  seems  to 
be  very  small,  and  it  may  be  that  the  cost  of  repairs  is 
higher  than  elsewhere.  At  any  rate,  it  is  very  important 
that  railroad  companies  should  know  whether  they  are 

'  making  or  losing  money  from  their  foreign  car  service. 
Some  light  ought  also  to  be  thrown  on  the  cost  of  repairs. 
Where  does  that  money  go  to  }     If  we  could  ascertain 
how  much  it  costs  to  maintain  the  different  parts  of  cars, 

.  we  could  then  know  the  direction  in  which  improvement 
is  most  needed.  No  better  or  more  valuable  piece  of 
work  could  be  done  than  to  classify  the  cost  of  the  repairs 


to  freight-cars  in  any  shop  in  the  country,  so  as  to  be  able 
to  give  the  expense  of  maintenance  of  say,  wheels,  axles, 
journal  bearings,  trucks,  draw-gear,  car-bodies,  roofs,  and 
painting.  It  is  not  certain  that  this  is  the  best  subdivi- 
sion that  could  be  adopted  ;  it  is  given  merely  as  a  sug- 
gestion, and  any  one  having  experience  in  keeping  the 
accounts  of  a  repair-shop  could  probably  improve  on  it. 
This  work  would  not  require  more  than  fair  clerical  ability, 
and  could  be  done  by  any  intelligent  clerk  or  master  car- 
builder,  and  if  such  information  were  embodied  in  a  p>ap>er 
as  clear  as  that  of  Mr.  Spalding's,  it  would  help  to  estab- 
lish the  reputation  of  any  person  who  did  it  which  is 
often  so  important  to  those  aiming  for  advancement. 


'■?: 


AUTOMATIC   CAR-COUPLERS. 


"  I  ^HE  Railway  Review,  in  commenting  on  the  confused 
condition  in  which  the  car-coupler  question  has 
been  left  by  the  report  made  at  Niagara  last  June,  and  the 
action  of  the  different  State  railroad  commissions,  con- 
cludes its  remarks  with  the  interrogation :  "  Is  it  not 
about  time  that  something  really  practical  and  really 
earnest  should  be  done  with  this  matter  }  " 

Probably  there  are  few  persons  who  know,  or  do  not 
know,  anything  about  the  subject  at  issue,  who  would  fail 
to  answer  "yes  "  to  this  query.  The  fact  is,  in  life,  this 
question,  with  reference  to  other  subjects,  has  a  habit  of 
propounding  itself  in  the  most  inconvenient  and  often  im- 
portunate way.  .      ; 

The  man  or  woman  who  is  hard  up  and  *'  breaks  "  his 
last  greenback  of  small  denomination,  is  apt  to  conclude 
that  it  is  "about  time  that  something  really  practical  and 
really  earnest  should  be  done."  The  young  maiden  who 
for  months  or  years  has  increased  the  paternal  gas-bill  in 
listening  to  the  sentiment  of  her  young  man,  with  hope 
long  delayed,  often  concludes  that  "  it  is  about  time  that 
something  really  practical  and  really  earnest  should  be 
done."  An  editor  whose  brain  has  been  squeezed  dry  so 
often  that  it  seems  as  though  not  a  scintillation  of  a 
thought  could  be  evolved  from  it,  nevertheless,  when  the 
printer  clamors  for  copy,  and  the  time  for  publication 
arrives,  resolves  that  "something  really  practical  and 
really  earnest  must  be  done."  But,  the  puzzle  in  such 
cases,  and  in  that  propounded  by  the  editor  of  the  paper 
quoted  from,  is  to  know  what  to  do.  Inasmuch  as  the 
wisdom  of  newspapers  is  not  supposed  to  have  any  limit, 
it  would,  perhaps,  be  in  order  to  invite  our  cotemporary 
to  suggest  in  the  form  of  a  "  resolution  "  just  what  ought 
to  be  done ;  and  to  say  what  person  or  association  should 
adopt  the  resolution.  This  will  put  the  contemplated 
and  much  demanded  action  into  definite  shape,  and  will, 
no  doubt,  receive  the  attention  which  the  importance  of 
the  subject  merits.  ;•;       V     ^ 
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GAS   LOCOMOTIVE. 


■•i., 


np  H  E  Scientific  American  contains  a  description  of  a  gas 
•  locomotive  which  has  been  in  successful  operation  on 
one  of  the  street-railways  at  Melbourne.  Australia.  It 
consists  of  a  six  horse-power  Otto  gas  engine,  carried  on 
a  carriage  which,  with  the  motor,  weighs  6X  tons.  The 
supply  of  gas  is  carried  in  four  copper  containers,  each  16 
inches  in  diameter  and  about  6  feet  long.  The  total 
cubical  capacity  of  the  four  containers  is  28  feet.  These 
containers,  charged  with  gas  compressed  to  ten  atmos- 
pheres, or  say  150  pounds  per  square  inch,  represent  280 
cubic  feet  of  gas  stored,  which  is  sufficient  for  a  run  of  15 
miles.  Thus  far,  the  pressure  of  100  pounds  has  never 
been  exceeded,  which  gives  ample  supply  for  running  10 
miles. 

The  gas  is  compressed  by  an  engine  and  compressing- 
pumps  fixed  near  the  line;  with  these  the  gas  is  taken 
from  the  Metropolitan  Company's  main  and  forced  into  re- 
ceivers, where  it  remains  under  pressure  until  required  for 
use.  When  the  motor  requires  a  fresh  supply  of  gas,  it  is 
brought  opposite  the  receivers,  and  the  containers  on  the 
motor  are  connected  by  a  short  India-rubber  hose  to  a 
pipe  leading  from  the  receivers.  A  tap  is  then  turned, 
which  allows  the  gas  to  pass  from  the  receivers  to  the 
containers  until  the  pressure  is  equal,  then  the  tap  is 
closed,  the  hose  disconnected,  and  the  motor  is  again 
ready  to  resume  duty.  The  time  required  to  charge  the 
containers  does  not  exceed  two  minutes.  The  time 
usually  taken  in  running  2,'4  miles  is  about  sixteen  min- 
utes, and  the  same  time  is  occupied  on  the  return  journey. 
The  heaviest  gradients  are  i  in  50,  of  which  there  are 
three,  and  the  sharpest  curve  is  i8>^  chains  radius.  The 
number  of  trips  run  each  day  is  eight,  or  a  total  of  about 
40  miles  per  day,  except  Saturday,  when  an  extra  trip  is 
made.  The  motor  has  now  been  working  about  four 
months,  and  the  average  consumption  of  compressed  gas 
is  702  cubic  feet  per  day,  as  measured  by  the  meter  through 
which  it  is  taken. 

The  engine  is  fitted  with  friction  gearing,  which  allows 
it  to  work  in  one  direction,  and  so  avoids  the  delay  of 
stopping  and  starting. 

The  power  of  the  gas  engine  is  derived  from  a  fuel 
which  has  no  weight,  of  which  a  large  quantity  can 
be  carried  without  adding  to  the  load,  and  the  supply, 
it  has  been  shown,  can  be  replenished  with  the  greatest 
ease.  No  boiler,  coal,  or  coal  bunker  is  required,  and  one 
man,  not  necessarily  a  mechanic,  is  all  that  is  needed  to 
take  charge. 

The  fact  of  a  motor  of  this  kind  running  40  miles  a  day 
for  four  months  has  established  the  principle,  and  has 
proved  by  demonstration  what  can  be  done  with  locomo- 
tives on  this  plan. 


THE   LABOR  QUESTION   IN  JAPAN. 


A     CORRESPONDENT    of    the   New    York    Tribune 

gives    the    following    account    of    the    way    the 

Japanese  have  treated  the  labor  question  in  that  country  : 

"  Street-rajlways  were  introduced  into  Tokio,  the  capital  of  Japan,  about 
four  years  ago.  Conferences  between  employers  and  workingmen  are 
common  events  in  that  country,  and  before  the  inauguration  of  this  new 
enterprise,  it  was  proposed  and  agreed  that,  in  addition  to  the  regular 
monthly  wages,  each  driver  and  conductor  should  receive  a  small  percent- 
age on  the  gross  receipts  of  the  car  to  which  he  might  be  attached.  This 
proportion  was  fixed,  in  most  cases,  at  one  per  cent.,  which  had  the  effect 
of  adding  one-quarter,  or,  under  fortunate  circumstances,  one-third  to  the 
customary  stipend.  The  purposes  on  the  part  of  the  employers  were  to 
keep  ihe  drivers  on  the  alert  for  passengers  ;  to  insure  such  behavior  on  the 
part  of  conductors  as  should  make  the  line  more  popular  than  the  old-fash- 
ioned omnibuses  ;  and  to  provide  against  objections  to  extra  work,  when 
such  was  thought  requisite  or  desirable.  It  might  be  difficult  to  estimate 
the  possible  result  of  a  similar  experiment  here,  and  no  comparison  could 
well  be  based  upon  wage  rates  so  low  as  those  of  Japan.  Moreover,  our 
capitalists  would  probably  be  rather  diverted  than  editied  at  the  idea  of 
receiving  hints  from  the  far  east  on  such  a  subject.  Nevertheless,  it  is  in- 
teresting to  know  that  the  relations  between  the  owners  and  the  laborers 
have  always  been  harmonious;  that  nothing  resembling  a  strike  has  ever 
been  remotely  contemplated  ;  that  the  workmen  are  willing  to  perform 
extra  labor  on  account  of  the  chance  it  affords  for  increasing  their  earn- 
ings ;  and  that  the  capitalists  find  it  well  worth  while  thus  to  stimulate  their 
people  by  giving  them  the  trifling  share  of  the  gross  revenue." 

In  commenting  on  the  above,  a  correspondent  of  the 
Railroad  Journal  says : 

"  Japan,  a  country  new  in  the  world  of  nations,  takes  a  step  ahead  of  the 
great  American  Republic.  The  above  letter  leads  us  to  ask  why  some 
Americans  do  not  improve  <>n  the  Japanese  idea,  by  paying  the  street-rail- 
road conductors  five  per  cent,  on  receipts  in  excess  of  $18.00,  in  addition 
to  regular  or  present  wages. 

*'  If,  for  e.xample,  the  average  receipts  of  a  Sixth  Avenue  street-car  con- 
ductor are  $20.00  per  day,  to  give  him  five  per  cent,  on  all  receipts  above 
$t8.oo  per  day  would  be  an  incentive  for  him  to  pass  over  each  day,  in  re- 
ceipts, all  that  his  car  could  possibly  take  in."     :•  ;> 

It  is  to  be  feared  that  some  practical  difficulties  would 
be  encountered,  in  actual  service,  if  such  a  system  were 
adopted.  In  the  first  place,  the  earnings  of  a  street-car 
are  to  a  very  limited  extent  only  dependent  upon  the 
efforts  of  the  conductor.  A  few  seconds'  time  may  in- 
crease or  diminish  the  receipts  very  materially.  If  a  driver 
will  run  behind  his  schedule  time,  he  will  pick  up  all  the 
passengers  that  accumulate  along  the  whole  length  of  the 
line  during  those  seconds.  A  percentage  on  earnings 
would,  therefore,  be  a  constant  incentive  to  '  loaf  "  or  run 
behind  time.  All  travelers  on  the  old  omnibus  lines  on 
Broadway  can  remember  how  the  drivers  would  loiter  on 
the  way  in  order  to  pick  up  passengers.  To  be  just  in 
time,  and  not  too  late,  for  the  dispersion  of  the  audience  of 
a  popular  theatre,  or  other  place  of  amusement  or  as- 
sembly, would  make  a  very  material  difference  in  the 
earnings  of  a  street-car  and  the  percentage  of  the  conduc- 
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tor,  but  might  cause  serious  disturbance  in  the  running 
time  of  the  cars.  ;    :    :  -        -    >  .        .;  .       ; ..  . 

It  is  doubtful,  too,  whether  the  plan  proposed  would  be 
an  incentive  to  honesty,  because,  if  a  conductor  is  not 
watched,  it  would  be  safe  to  pilfer  when  the  receipts  are 
above  the  average,  and  it  is  only  then  that  he  would  re- 
ceive a  percentage.  In  other  words,  a  dishonest  conduc- 
tor could  probably  make  more  by  stealing  from  the  com- 
pany than  he  would  get  in  extra  percentage  on  receipts. 
Besides,  he  might  steal  and  also  get  a  percentage  which 
would  be  only  slightly  diminished  by  his  stealth. 

It  is  very  desirable  that  all  persons  who  labor  in  any 
way  should  be  paid  in  proportion  to  the  work  and  the 
quality  of  the  work  they  do ;  but  piece-work  is  very  gen- 
erally opposed  by  trades  unions,  and  they  have  some  good 
grounds  for  their  opposition.  ;;         ^    '  -:-''/■: 

We  hear  a  great  deal  now-a-days  about  cooperations, 
and  all  kinds  of  schemes  are  proposed  for  giving  working- 
men  an  interest  in  the  profits  on  what  they  produce.  The 
fact  is,  though,  that  we  can  hardly  conceive  of  any  organ- 
ization which  would  give  greater  facilities  to  employes  to 
become  cooperators  than  an  ordinary  stock  company  does. 
Any  railroad  employe,  for  example,  may  acquire  an  interest 
in  the  corporation  he  works  for,  by  saving  his  money  and 
buying  one  or  more  shares  of  its  stock.  He  can  do  this  at 
any  time,  and  if  he  should  be  inclined  to  part  with  his 
interest,  it  can  be  done  without  difficulty  or  delay.  He 
can  convert  his  stock  into  money,  or  his  money  into  stock, 
at  any  time ;  and  he  has  the  same  rights,  and  privileges, 
and  advantages  as  the  richest  owner  in  the  company, 
proportioned,  of  course,  to  the  amount  of  his  holdings. 
It  would  seem  as  though  it  would  be  a  good  plan  for 
corporations  to  encourage  their  employes  to  own  stock  in 
the  companies  they  work  for.  .This  could  be  done  by 
fostering  economy  and  providing  safe  depositories  for  the 
savings  of  the  employes,  and  then,  when  men  are  em- 
pleyed,  giving  the  preference  to  those  who  are  holders  of 
Stock.  "     " 

The  great  difficulty  in  the  way  is.  that  so  small  a  pro- 
portion of  mankind  have  sufficient  self-restraint  to  save 
money;  and  when  it  is  remembered  that  capital  means 
simply  savings,  it  can  be  understood  why  there  is  and 
always  will  be  such  a  wide  gulf  between  those  who 
will  and  do  save,  and  those  who  do  not.  There  is  a 
large  class  of  people  who  find  it  so  difficult,  as  to  be 
almost  impossible,  to  save  anything  beyond  what  is 
required  for  subsistence.  Such  people  say,  and  are  now 
saying  it  with  much  vehemence,  that  "our  only  capital 
is  our  labor,  and  we  want  labor's  just  share  in  the 
profits."  Probably  we  shall,  within  the  next  decade,  see 
many  pxperiments  made  in  the  direction  indicated  by  our 
correspondent,  and  there  is  no  doubt  that  if  some  method 
could  be  evolved  which  would  be  mutually  advantageous 


to  employer  and  employe,  and  which  would  compensate 
the  laborer  in  proportion  to  the  Vedue  of  his  work,  it 
would  give  a  fresh  stimulus  to  human  progress,  comfort 
and  happiness.  ■'     r        >;        -:-  ^      .  ■; 


CABLE   TRAMWAYS. 


A  WRITER  in  the  Mechanical  World,  after  describing  the 
cable  roads  of  San  Francisco,  says : 

"  With  respect  to  the  control  of  the  cars,  the  control  of 
the  management  and  the  stopping  and  starting  of  the  cars, 
that  has  been  tested  in  almost  every  conceivable  circum- 
stance, and  the  writer  cannot  conceive  of  any  manner  of 
stopping  a  car  and  bringing  the  same  to  an  absolute  stop 
in  so  short  a  time  as  is  done  under  the  cable  system.  The 
man  in  charge  of  the  grip  takes  the  place  of  the  man  in 
charge  of  the  horses  on  horse  railroads.  A  horse  has  a 
mind  of  his  own,  has  a  brain  and  heels,  and  requires  the 
attention  of  the  man  in  charge  to  look  after  him  as  well 
as  the  brake.  In-  the  cable  system  the  grip-man  looks 
after  the  brake  and  has  no  horses  to  look  after,  and  con- 
sequently has  immediate  and  absolute  control  over  the 
starting  and  stopping  of  his  car.  Moreover,  he  stops  it 
absolutely.  When  a  passenger  gets  off  there  is  no  jerking 
and  grasping  hold  of  the  strap  to  keep  his  equilibrium, 
but  the  car  is  stopped  at  once.  The  writer  has  seen  on 
Clay  street,  in  San  Francisco,  where  the  car  has  been 
stopped  and  a  tumbler  filled  with  water  held  in  the  hand 
of  the  superintendent  standing  in  the  car,  and  the  car 
then  started  without  spilling  a  drop  of  the  water.  This 
shows  what  control  of  the  motion  of  the  car  a  man  with 
some  experience  at  the  grip  possesses. 

"  As  to  noiselessness.  All  the  clatter  of  the  horses  is 
done  away  with.  The  cable  car  moves  along  smoothly 
and  quietly  and  regularly,  without  jerking  or  thumping 
on  the  grades  or  anything.  In  fact;  the  grade  makes  no 
difference,  so  long  as  it  is  not  so  steep  as  to  tumble  the 
passengers  into  one  end  of  the  car.  There  are  grades  in 
San  Francisco  on  the  line  of  the  cable  railroads  from  i 
foot  in  5  feet;  and  in  the  city  of  Dunedin,  in  New  Zealand, 
the  cars  are  running  on  a  grade  of  i  foot  in  4^^  feet,  and 
on  the  Highgate-hill  line  they  are  running  over  grades 
varying  from  i  foot  in  1 2  feet  to  i  foot  in  7  feet. 

"  There  is  also  another  point  to  be  considered,  and  that 
is  with  regard  to  the  capacity  of  the  cars  and  the  carrying 
capacity  of  the  road.  This  capacity  is  almost  unlimited, 
because  there  is  no  limitation  to  the  number  of  cars  which 
can  be  used  within  the  horse-power  of  the  engine,  and 
cars  can  be  added  within  the  range  of  the  engine,  so  as  to 
meet  all  the  varying  demands  of  travel.  Single-deck  cars 
or  double-deck  cars  can  be  used,  which  can  be  run  in 
trains  of  one,  two,  three,  or  four  extra  cars  to  one  grip-car, 
or  can  be  made  up  and  operated  as  a  single  car  and  grij>- 
car  which  can  be  run  every  quarter  of  a  minute,  or  with 
just  time  enough  to  keep  the  way  clear.  Double-deck 
cars  can  be  made  to  carry  44  inside  and  32  outside  com- 
fortably seated,  and  with  this  system  there  should  be  no 
difficulty  under  ordinary  circumstances  of  furnishing  a 
seat  to  each  passenger,  so  that  the  capacity  of  the  system 
must  be  considered  as  unlimited.       .-  ■  :       .    ' 

"  As  to  the  popularity  of  the  system  :  In  San  Francisco, 
as  in  Chicago,  it  was  found  that  the  horse  railroads  were 
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not  paying  so  well  as  they  might,  and  they  had  to  change 
them  to  some  other  systems  ;  and  some  of  them  were  con- 
verted into  cable  roads,  and  such  are  now  paying  hand- 
somely. The  Sutter  street  road,  which,  prior  to  its  con- 
version into  a  cable  road,  had  its  stock  selling  for  £\  los. 
or  a  little  less,  is  a  successful  road,  and  its  stock  is  selling 
now  at  /20.  They  give  transfers  along  their  main  line 
running  east  and  west  and  north  and  south,  parallel  with 
the  ocean.  The  Geary  street  railroad,  which  cost  about  £& 
a  share  to  build,  to  the  original  stockholders,  is  selling  for 
from  /19  to  ;^2i.  So  it  is  with  the  other  roads;  so  it  is 
with  the  Chicago  roads  ;  the  stock  has  advanced. 

"  Testing  the  operation  of  the  cable  system  in  the  city 
of  Chicago  by  public  opinion,  it  will  perhaps  be  sufficient 
to  say  that  the  surest  way  to  raise  a  public  clamor  is  to 
attempt,  when  any  accident  occurs  which  renders  it  neces- 
sary, the  substitution  of  horses  for  the  cable,  and  under 
which  the  public  would  have  the  same  facilities  precisely 
as  it  formerly  had.  In  the  city  of  Chicago,  and  particu- 
larly upon  the  south  side,  in  public  judgment,  the  cable 
has  become  a  necessity,  and  is  finally  demanded  as  a  right, 
and  nothing  draws  down  upon  the  Chicago  City  Railway 
Company  more  hearty  denunciation  and  criticism  than 
the  substitution  of  horses  for  the  cable  system,  even  for  an 
hour,  whenever  the  emergency  does  demand  it, 

"  As  to  the  economy  of  the  system  :  The  economy  in- 
creases in  the  cable  system  in  proportion  to  the  amount 
of  business  done.  That  applies  to  all  roads,  but  you  can 
save  from  60  to  75  per  cent,  in  the  cost  of  operating  a 
cable  road  as  compared  with  a  horse  railroad.  This 
means  that  you  can  operate  your  road  and  carry  people  at 
a  less  fare.  That  affects  the  public  more  than  anythmg 
else. 

"  It  is  held  by  chemists  that  after  snow  falls  some  am- 
monia is  raised  in  the  atmosphere.  A  little  ammonia  is 
beneficial,  but  not  such  ammonia  as  you  get  from  the  de- 
composed urine  and  its  germs,  and  from  the  decomposed 
faecal  matter  with  its  offensive  odor.  Every  horse  dis- 
charges 10,'^  pounds  of  faecal  matter  and  4^*^  gallons  of 
urine  per  day,  thus  assisting  to  render  the  air  impure. 

"  Horse  manure  evolves  a  large  proportion  of  ammonia. 
Ammonia  is  considered  an  unhealthy  gas  diffused  in  the 
atmosphere,  when  mhaled  to  a  large  extent ;  a  little  smell 
of  it  is  very  agreeable.  But  this  is  hardly  a  fair  way  of 
putting  that  subject,  because,  in  the  liberation  of  the  am- 
monia, there  are  other  objectionable  substances;  there  is 
what  is  called  the  sulphide  of  ammonium,  which  is  very 
unpleasant;  and  then,  in  connection,  there  are  germs.  As 
to  the  question  whether  the  average  of  the  lives  of  horse- 
men is  lower  than  the  average  of  the  lives  of  other  people, 
much  is  not  known,  but  it  is  a  matter  of  popular  belief 
that  men  who  are  engaged  in  any  of  these  occupations, 
like  plumbing,  for  instance,  do  not  mind  sewer  gas  at  all ; 
that  they  become  used  to  it. 

"  While  we  can,  to  a  large  extent,  sweep  the  solid  matter 
up,  we  cannot  do  so  with  the  liquid  matter,  and  that 
soaks  into  the  crevices,  and  in  warm  weather  undergoes 
decomposition.  The  exhalations  from  the  lungs  and  skin 
and  the  gaseous  rectal  discharges  of  the  80,000  horses  in 
a  city  such  as  New  York  is  a  pretty  serious  matter.  A 
town  with  80,000  people  in  it  is  a  very  good-sized  town — 
a  crowded  city,  and  here  we  have  this  enormous  number 
of  animals. 


"  After  the  pulverization  of  the  solid  matter  by  hun- 
dreds of  thousands  of  wheels,  so  that  we  have  it  in  the 
most  favorable  condition  for  a  good  March  wind  to  blow 
the  dust  about,  it  becomes  a  very  serious  matter  to  the 
lungs.  The  fact  is,  this  dust  is  mostly  pulverized  manure, 
and  it  is  blown  in  the  gutters,  and  if  somebody  throws  the 
lighted  stump  of  a  cigar  into  it  it  kindles  a  fire. 

"  It  is  not  like  dust  and  earth ;  it  is  organic  matter  in 
decomposition.  This  dust  may  have  certain  simple  me- 
chanical effects.  Thus,  for  instance,  it  may  affect  the  eyes 
and  nose.  It  is  not  only  blown  into  the  face,  but  it  is 
carried  in  our  clothing ;  and  if  the  ladies  with  their  beau- 
tiful dresses  and  elegant  bonnets  knew  they  carried  more 
or  less  a  load  of  manure  on  their  heads,  their  bonnets 
would  not,  perhaps,  please  them  so  much.  But  it  is  more 
serious  still ;  it  is  taken  into  our  lungs.  Let  us  reflect  for 
a  moment ;  for  that  which  we  inhale  this  way  there  is  no 
mode  of  exit.  When  an  autopsy  is  made  of  the  body  of  a 
man  who  has  worked  in  a  coal  mine,  the  lungs  are  found 
black  with  fine  dust.  If  we  open  the  lungs  of  a  man  who 
worked  with  iron,  the  oxide  of  iron  gives  a  redness  to  the 
lungs.  So,  in  the  lungs  of  a  Londoner,  if  you  should  open 
them  you  would  find  manure.  See  the  contrast  between 
the  lungs  of  these  and  those  of  a  Venetian.  Those  who 
have  been  to  Venice  know  that  there  is  not  a  single  horse 
there,  and,  of  course,  the  people  cannot  get  any  manure  in 
their  lungs.  Again,  the  dust  enters  our  houses,  and  it  has 
been  pointed  out  and  exhibited  to  our  citizens  that  the 
dust  in  our  houses  is  mostly  manure.  Take  a  piece  of 
glass  and  moisten  it  slightly  with  glycerine  and  leave  it. 
It  collects  the  dust,  and  this  is  mostly  manure.  You  may 
close  the  doors  and  windows,  but  it  might  almost  be  said 
of  it,  as  of  the  dust  of  the  simoon,  that  it  will  pass  through 
the  shell  of  an  egg.  When  the  summer  season  comes  we 
have  the  decomposition  of  the  urinary  discharge,  and  if 
we  come  from  the  fresh  air  of  the  seashore  into  the  town, 
we  recognize  at  once  the  flavors.  Then,  again,  when  urine 
comes  into  decomposition  we  have  all  kinds  of  germs 
developed. 

"  The  construction  of  these  roads  and  conversion  of  the 
other  roads  from  horse  roads  to  cable  roads  dispense  with 
the  services  of  about  three  thousand  horses  in  the  city  of 
San  Francisco.  What  must  be  the  number  of  horses  in 
cities  such  as  London,  Liverpool,  or  Glasgow.  Of  course, 
when  you  take  into  consideration  3,000  horses  with  their 
natural  droppings,  and  consider  the  effect  they  must  have 
on  the  sanitary  condition  of  a  large  city,  it  must  at  once 
strike  you  that  the  cable  system  has  an  immense  advan- 
tage over  the  horse  system.  • 

"Under  the  cable  system  in  Chicago  two  detentions  of 
short  duration  took  place,  and  during  which  the  company 
were  compelled  to  operate  with  horses  on  a  portion  of  the 
lines,  owing  to  weakness  and  defects  in  the  machinery, 
which  were  promptly  and  easily  remedied.  Experience 
corrects  all  accidents  and  evils  of  this  character,  and  the 
longer  the  roads  are  operated  the  less  and  less  frequent 
become  such  detentions,  until  finally  the  system  has,  with 
us,  ripened  very  nearly  into  perfection,  and  it  is  safe  to  say 
with  regard  to  the  practical  operation  of  the  cable  system 
in  the  city  of  Chicago,  that  if  it  were  put  to  vote,  not  one 
person  of  either  sex  out  of  10,000  would  cast  his  or  her 
ballot  for  the  restoration  of  the  old  method. 

"  In  London  the  same  satisfactory  result  has  been  ar- 
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rived  at.  During  the  past  winter  the  traffic  upon  all 
the  lines  in  the  north  of  London,  except  the  Highgate 
cable  line,  was  deranged,  and  in  some  instances  ab- 
solutely stopped,  in  consequence  of  the  snow  storms; 
but  upon  the  Highgate  line  not  a  single  trip  was  lost,  and 
the  cars  ran  as  regularly  as  if  nothing  had  occurred,  haul- 
ing up  the  hill  wagons  heavily  laden  with  coal  and  other 
goods. 

"The  most  marked  and  decided  effect  of  the  adoption 
of  the  cable  over  the  horse  system  is  the  improvement  in 
the  grade  of  men  employed,  not  only  in  the  grade  of  men 
generally,  but  in  the  same  man,  when  he  is  promoted  from 
the  driving  of  a  horse  to  the  handling  and  management  of 
a  cable-car. 

"  Wherever  th&cable  system  has  been  introduced  and 
tried,  people  are  pleased  with  it.  They  feel  relieved,  from 
the  simple  fact  that  it  does  away  with  any  anxiety  as  to 
trouble  with  the  horses,  and  they  feel  they  are  not  im- 
posing upon  animals  to  exert  themselves  to  do  all  they 
can,  and  more  than  they  should,  in  carrying  them  in  their 
daily  travel ;  besides,  they  are  carried  surer,  quicker, 
cheaper  and  more  agreeably.  It  is  fouftd  by  experience 
that  there  is  less  danger  in  entering  and  alighting  with 
respect  to  cable  railroad  cars.  This  is  a  matter  of  great 
importance,  especially  in  respect  to  children,  aged  and  in- 
firm persons;  and  it  is  generally  stated,  more  particularly 
by  persons  of  advanced  years,  who  find  it  difficult  to  get 
on  and  off  street-cars  propelled  by  horses,  that  the  cable 
system  has  relieved  them  of  immense  anxiety  in  this  re- 
spect. This  is  because  the  man  in  charge  of  the  grip  has 
nothing  to  do  but  to  run  that.  His  business  is  to  manage 
the  grip.  His  mind  is  left  free  except  in  regard  to  the 
grip,  and  he  has  complete  control  of  it." 


Glasgow  Street-Railways.        :. 

The  street-railways  of  Glasgow  (Scotland)  are  owned 
by  the  municipal  authorities  and  are  worked  on  the  prin- 
ciple of  being  a  source  of  revenue  to  the  rate-payers  of 
the  city.  In  1871,  the  Glasgow  corporation  obtained  par- 
liamentary powers  to  borrow  money  for  the  purpose  of 
constructing  a  complete  tramway  system  throughout  the 
city ;  and  when  the  lines  were  finished  they  were  leased 
to  the  Glasgow  Tramway  Company  for  twenty-three  years 
on  the  following  terms  :  Payment  of  (i)  the  rate  of  inter- 
est on  the  actual  money  borrowed  to  construct  the  works ; 
(2)  payment  of  3  per  cent,  on  the  actual  cost,  to  form  a 
sinking  fund  to  wipe  out  the  cost  of  the  works  by  the  ex- 
piration of  the  lease  in  1894;  (3)  payment  of  4  per  cent, 
to  form  a  renewal  fund,  and  (4)  a  rent  in  the  form  of  ;^i5o 
per  annum  for  every  mile  of  tramway  in  actual  use  within 
the  city  boundary.  The  tramway  company  also  lodged 
with  the  corporation  bonds  on  heritable  property  to  the 
extent  of  ;£6o,ooo,  as  a  pledge  that  they  would  implement 
their  bargain.  The  various  payments  the  tramway  com- 
pany have  to  make  to  the  city  authorities  in  terms  of  the 
lease,  amount  in  the  aggregate  to  ;^29,ooo  per  annum,  or 
^560  a  week.  The  permanent  way  is  kept  in  order  by  the  ■ 
tramway  company,  who  are  reimbursed  for  any  repairs 
they  make,  out  of  the  renewal  fund  lodged  by  them  with 
the  corporation.  Practically,  the  lines  are  not  only  a 
source  of  income  to  the  corporation,  but  their  cost  is 
being  gradually  wiped  out,  and  at  the  close  of  the  present 


lease  the  city  will  be  in  possession  of  a  valuable  property 
that  has  not  cost  the  citizens  a  single  penny. 

The  tramway  company,  who  work  the  lines  and  who 
possess  a  complete  monopoly  of  the  street  passenger  traffic 
of  Glasgow,   is  a  good  dividend-paying  concern,  their 
highest  distribution  of  profits  being  1 1  ^   per  cent.,  and 
their  yearly  average  from  the  beginning  iintil  the  present 
date  6  per  cent.     Recently,  an  underground  railway  was 
opened,  but  as  yet  it  has  had  no  material  effect  on  the 
drawings  of  the  tramway  company.     The  capital  of  the 
tramway  comjmny  amounts  to  ;^3i 5,000;  the  miles  in 
operation,  26  miles  of  double  road  (steel) ;  and  the  passen- 
gers carried,  over  800,000  a  week.    A  uniform  charge  of 
one  penny  (two  cents)  per  mile  is  made  for  each  passenger, 
inside  and  outside  the  cars  alike,  and  the  city  is  marked 
off  into  mile  and  half-mile  stations,  so  as  to  enable  the 
conductors  to  levy  the  fares.    Children  between  five  and 
twelve  years  of  age  are  charged  half  fare,  and  a  special 
service  of  workmen's  cars  is  run  at  the  reduced  charge  of 
one-half  penny  (one  cent)  per  mile.     An  elaborate  syjstem 
is  in  operation  to  prevent  dishonesty  on  the  part  of  em- 
ployes, the  salient  features  of  which  are  the  use  of  the  bell- 
punch,  and  the  depositing  of  £2.  by  each  conductor  as 
security  for  his  intromissions.     The  cars  are  drawn  by 
horses,  the  directors  of  the  company  being  of  opinion  that 
they  can  obtain  better  financial  results  in  that  way  than 
by  the  use  of  steam.     The  company  have  everything 
within  themselves,  that  is  to  say,  they  construct  cars, 
make  harness  for  horses,  and  have  shoeing  forges,  and  a 
block  of  dwelling  houses  for  their  workmen.    Their  stud 
consists  of  2,507  animals  (2,253  horses  and  254  mules),  and 
the  distance  run   daily  is  about  \i%  miles  by  each  team. 
Provender,  an  important  item  in  tramway  management, 
is  dealt  with  in  this  way.     Each  horse  is  allowed   27)^ 
pounds  of  food  daily,  made  up  as  follows  :    Maize,   1 1 
pounds  ;  hay,  9  pounds  ;  oats,  tyi  pounds  ;  bran,  ^  pound, 
and   linseed,   Yz    pound.     In   addition  to   the   passenger 
fares,  the  company  draw  a  revenue  for  advertisements 
displayed  on  their  cars,  the  carriage  of  parcels,  the  car- 
riage of  mails  between  the  different  railway  stations  in 
Glasgow  and  the  general  post-office  by  special  vans,  and 
the  conveyance  of  letter  carriers  from  the  post-office  to 
the  various  delivery  districts,  also  by  special  vans.    A 
limited  number  of  cars  are  run  on  Sundays.     In  one  of 
the  suburbs  of  Glasgow  there  is  a  tramway  line  worked 
by  steam,  but  this  is  a  comparatively  small  concern.     The 
directors  of  the  Glasgow  Company  do  not  desire  steam- 
cars,  but,  even  if  they  did,  it  is  unlikely  that  parliament 
would  sanction  the  use  of  steam  in  the  streets  of  a  busy 
city. — Bradstreefs. 


Cable  *•  Tramways. 


In  a  report  on  this  subject,  the  Public  Works  Com- 
mittee of  Birmingham,  England,  arrived  at  the  following 
conclusions : 

"  I.  That  the  cable  system  is  practical  and  suitable  for 
the  routes  proposed.  ;    ;  -      ;"    \".      ;  ^      1;% 

"  2.  That  under  proper  regulations  it  appears  to  be  as 
safe,  if  not  safer,  than  steam,  and  as  safe  as  horse  traction. 

"  3.  That  with  a  frequent  service  of  cars,  it  appears  to 
be  cheaper  to  work  than  horse  traction,  and  as  cheap  as 
steam  traction,  even  with  the  extra  capital  outlay. 
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"  4.  That  it  possesses  advantages  over  steam  traction  in 
being  more  free  from  noise,  entirely  free  from  smoke, 
steam,  or  fumes,  and  less  unsightly. 

"  5.  That  it  avoids  cruelty  to  horses. 

"  6.  That  it  possesses  advantages  over  both  steam  and 
horse  traction,  in  uniformity  of  speed,  in  admitting  of 
more  frequent  service,  in  power  of  expansion  to  meet 
sudden  emergencies  at  little  increased  cost,  in  being  able 
to  ascend  steep  grades  with  ease,  and  generally  it  appears 
to  possess  fewer  inconveniences  and  annoyances  to  the 
householders  on  the  line  of  route,  interferes  less  with  vehic- 
ular traffic,  and  affords  greater  advantages  to  the  users  of 
the  cars  than  other  systems  in  practical  work." 

Due  consideration  was  given  to  locomotives,  com- 
pressed-air, and  electrical  motors,  but  the  latter  were  dis- 
carded at  an  early  stage  as  impracticable  or  uneconomical. 


The  Hours  of  Tramway  Men. 


The  directors  of  the  North  Metropolitan  Tramways 
Company  have  little  or  no  sympathy  with  the  talk  about 
"  slavery  "  and  overwork  among  their  employes  to  which 
many  of  the  London  public  are  addicted.  Thirteen  and  a 
half  hours  per  day  of  continuous  work  during  a  week  of 
ten  days,  with  meals  taken  on  the  car,  they  seem  to  regard 
as  matters  of  no  great  moment.  We  do  not  agree  with 
them.  Statistics  may  not  perhaps  be  sufficiently  exact  to 
show  how  much  health  per  annum  is  lost  under  these 
arrangements.  That  the  loss  is  considerable,  we  do  not 
doubt.  The  system  is  one  of  unthinking  and  unwhole- 
some hurry,  and  cannot  fail  to  balance  its  money  profit  by 
a  culpable  and  extravagant  waste  of  human  working 
power.  Snatched  meals  are  condemned  by  an  all  but  uni- 
versal trade  custom,  while  the  ten-day  labor  period  has 
been  tried  before  and  has  failed,  even  under  the  daily 
working  conditions  of  the  last  century,  which  were  prob- 
ably far  easier  than  our  own. —  The  Lancet. 


Expectoration. 


The  New  York  Elevated  Railroad  has  put  up  the  fol- 
lowing notice  in  the  new  cars  recently  put  on  the  line : 

"  Passengers  are  requested  not  to  expectorate  from  the 
car  windows." 

The  number  of  pigs  who  travel  on  the  elevated  road, 
and  who  spit  out  of  the  windows,  is  so  large  that  such  a 
notice  was  required  to  restrain  them.  Their  kind  are, 
however,  proverbially  hard  to  influence  or  control,  and  it 
is  to  be  feared  that  the  notice  will  not  have  its  desired 
effect.  It  will,  however,  amuse  our  English  brethren. 
If  their  jeers  would  lessen  what  some  one  has  called  the 
"  abomination  of  expectoration  "  in  this  country,  many  of 
us  would,  however,  be  willing  to  submit  to  them. 


Cable  Traction. 


In  a  discussion  of  this  subject  before  the  Institute  of 
Civil  Engineers,  Mr.  J.  H.  Greathead,  as  a  result  of  care- 
ful investigations,  stated  that  the  proportion  of  power 
actually  or  effectually  utilized  for  carrying  the  live  load 
(/.  e.,  passengers)  upon  the  underground  system  of  rail- 
roads in  London,  was  only  something  like  two  per  cent, 
of  the  total  maximum  power  exerted. 


Locomotives  on  Tramways. 


■\ 


Steam  power  seems  to  be  very  much  more  extensively 
used  on  what  they  call  "  tramways  "  in  England,  than  in 
this  country.  One  of  the  manuals  published  in  that 
country  reports  327  engines  employed  on  such  roads  at 
the  end  of  1885.  .  - 


STREET-RAILWAY   NEWS. 


ALABAMA.  '.■'-■.:''■":.  ;^ 

The  East  Lake  Land  Company  has  laid  out  a  new  town 
five  miles  from  Birmingham,  and  will  build  a  street-rail- 
road from  there  to  Birmingham. 

At  Birmingham,  the  Birmingham  &  New  Pittsburgh 
Railroad  Company,  capital  stock  $100,000,  has  been  incor- 
porated by  Enoch  Ensley,  Thomas  D.  Radcliff,  Rufus  H. 
Haygood,  and  others.   ^  . 

..         -         ■        CONNECTICUT.  :>'■■" 

A  horse-railroad  is  to  be  built  at  Stamford,  and  work 
will  be  commenced  as  soon  as  possible. 


GEORGIA. 


w. 


Covington  will  soon  have  another  street-railroad. 
C.  Clark  &  Co.,  of  that  city,  are  interested  in  it. 

At  Thomasville  the  building  of  a  street  railroad  is  being 
agitated,  and  meets  with  general  approval. 

At  Dublin  a  street-railroad  is  to  be  built  by  R.  High- 
tower,  J.  M.  Smith,  and  others.  The  work  will  be  com- 
menced soon.       .   ■-,:./.:    c.  :.  .;.,;'..;..•     ;.  .;      ,';      -;   >.    ;    /     i 

At  Atlanta  the  Metropolitan  Street- Railroad  Company 
will  extend  the  Washington  street  line  on  Ormond  and 
Pryor  streets  to  the  East  Tennessee,  Virginia  &  Georgia 
Railroad.  This  extension  will  open  up  some  desirable 
property  for  suburban  homes. 

ILLINOIS.  . 

The  North  Chicago  City  Railroad  Company  is  prepar- 
ing to  erect  the  station  at  the  corner  of  Elm  and  Clark 
streets  for  the  new  cable  machinery.  ! 

'  The  Rapid  Transit  Cariipmpany  has  been  incorporated 
in  Chicago  by  James  Whalang,  Chicago;  F.  A.  Woodford, 
and  others.  It  was  said  to  be  in  connection  with  the 
North  Chicago  City  Railroad  Company,  but  President 
Yerkes  has  denied  this. 

•  KANSAS.  ■  '  '      ■  i-  .     -  -  I 

The  Scott  City  Street-Railroad  Company  has  been  in- 
corporated by  T.  J.  Smith,  Charles  Noel,  and  others. 
Capital  stock,  $27,000.    •  ^    ^    '        '  ■  ■  '^     .  'i;; '     .  "  ;  1 

The  La  Crosse,  Walnut  City  &  Rush  Center  Street- 
Railroad  Company,  capital  stock  $150,000,  has  been  incor- 
porated. 

At  Wichita  the  Riverside  &  Suburban  Railroad  Com- 
pany has  been  incorporated  to  build  a  railroad  from 
Wichita  to  the  addition  of  Riverside.  Directors,  J.  O. 
Davidson,  Wm.  Innes,  and  others.    Capital,  $100,000. 

The  Dighton  &  Watson  Street-Railroad  Company, 
capital  stock  $25,000,  has  been  incorporated.  The  direc- 
tors are  Geo.  E,  Long,  Dighton ;  A.  Horton,  Ness  City, 
and  others. 

•     >;■••■.    KENTUCKY.      -;-\->-'^-    :  w'  ■-..'■■■''  \ 

Owensboro  is  to  have  a  street  railroad.  Geo.  M.  Flet- 
cher and  J.  M.  Bass,  both  of  Nashville,  Tenn.,  are  inter- 
ested.    ,:  ■:-■.•••--.■:       -     .,.,-■,■■...-.'  .-■:=-     li    •- 
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:: -.X:  ■-; -^  Maryland.      /.  ■■  :- 

A  branch  of  the  Baltimore  &  Hampden  Electric  Rail- 
road, to  West  Hampden  or  Sweet  Air,  formerly  oper- 
ated by  horses,  is  to  be  converted  into  an  electric  line. 
The  electric  conductor,  however,  will  be  overhead,  con- 
necting by  a  wire  and  traveler  with  the  motor,  instead  of 
being  a  center  rail  on  which  a  copper  wheel  runs,  as  on 

the  main  line.  -^  -'-^  -"'■■'■''■■■■..■■.■'■:<-.'  'O- 

"■;■..■;->■':•  ^, -.-'.>  :      .;;;.;■.     MASSACHUSETTS.        '■:',''■/:  :.:'^-:-< '^^■^■■ 

The  directors  of  the  Metropolitan  Horse- Rail  road  Com- 
pany, of  Boston,  having  voted  to  introduce  electricity  or 
cables,  will  send  a  committee  to  investigate  the  systems  at 
New  York,  Philadelphia,  Baltimore,  Chicago,  and  other 
places. 

At  Fall  River  the  Globe  Street-Railroad  Company  has 
been  authorized  to  extend  its  tracks  on  South  Main  street 
to  the  Shove  mill.  \  /^ 

MICHIGAN.  ^' ■  ^^V.-'^'l-fC. ' 

The  Port  Huron  Electric  Railroad  Company,  capital 
$25,000,  has  been  incorporated.  W.  F.  Botsford  is  one  of 
the  incorporators. 

MINNESOTA.      v;':  /•..•.■  ..^..     -      -.• 

The  motor  line  at  St.  Paul,  on  the  west  side,  is  said  to 
be  making  money,  and  to  promise  to  be  a  financially  suc- 
•  cessful  enterprise.      ■  s;^^ !.;•■-' ■'^' v^  :■■■•''';  "-■"  ''.-:'■:' 

'-:,.; -.■;■•■    ■■,::i    :•         ,,.  v''  '  NEBRASKA^"- ^', .;..       '  :^..^v■'^■;■-•;:J' 

The  Omaha  Cable  Company  has  been  restrained,  by  a 
temporary  injunction  granted  to  the  Omaha  Horse-Car 
Company,  from  proceeding  with  the  laying  of  its  cable. 
Unless  there  is  some  amicable  arrangement  made,  it  is 
probable  that  much  litigation  will  ensue. 

NEW  JERSEY. 

All  the  stock  of  the  West  Orange  Horse-Car  Company 
has  been  subscribed  for,  and  the  track  and  stables  will  be 
put  in  hand  speedily.  The  company  has  applied  to  the 
Town  Committee  for  authority  to  lay  tracks  on  Washing- 
ton street  to  Valley  road. 

'  /  NEW   YORK. 

Proposed  extensions  of  the  St.  Nicholas  Avenue  & 
Cross-Town  Railroad  Company  are  as  follows :  From 
Harlem  River  along  East  11 6th  street,  and  Manhattan 
avenue  to  the  north  end  of  St.  Nicholas  avenue  ;  from  St. 
Nicholas  avenue  along  126th  street,  Lawrence  street, 
Broadway,  129th  and  130th  streets;  from  St.  Nicholas 
avenue  along  131st  street  to  Fourth  avenue,  and  128th 
street  to  Second  avenue ;  along  Third  avenue,  129th  street 
to  Fourth  avenue ;  and  from  1 29th  street  along  Fourth 
avenue  east  of  the  Harlem  Railroad,  to  connect  with 
tracks  at  128th  street.  ;-;-;.-;;,;;;  :rv^ 

The  Third  Ward  Street-Railroad  Company,  of  Syracuse, 
proposes  to  extend  the  line  as  at  present  projected  to 
Burnet  Park,  making  the  road  six  miles  long. 

NORTH    CAROLINA.  -  ■    -  ■ 

The  Raleigh  Street-Railroad  Company  will  soon  begin 
work  on  a  new  line  in  that  city. 

■:-\- :..■  .    PENNSYLVANIA.    W:/'.  •,/'■'■' '.■f\^''    ■.';^ 

The  Van  De  Poele  Electric  Manufacturing  Company  has 
contracted  to  build  2^  miles  of  electrical  road  for  the 
Scranton  Suburban  Railroad  Company.    This  is  one  of 


several   projects  for  electric  street-railroads  now  under 
consideration  in  several  cities  of  this  State.  y 

'•'"■'■  ■     TENNESSEE.   ■■''      ■''' ''-' 

At  Memphis  it  was  recently  proposed  to  sell  the  two 
street-railroads  to  a  syndicate  composed  of  Boston  and 
New  York  capitalists;  to  form  a  new  company  with  a 
capital  of  $250,000.  The  lines  cover  over  30  miles  of 
streets  and  the  price  was  to  be  $1,000,000.  The  scheme 
fell  through  in  consequence  of  the  refusal  of  one  small 
stockholder  to  sell  his  stock.  W.  D.  Bethel,  of  Memphis, 
acted  as  the  representative  of  the  cistern  syndicate. 

TEXASi-::-"-,'-  ..;. 

At  Marshall  a  company  has  been  formed  by  Charles 
Cobb,  W.  L.  Sloan  and  C.  A.  Ginnocho,  to  build  a  street- 
railroad. 

VIRGINIA.       ---■■">•''■■/■■'       ":■••■ 

A  street-railroad  is  to  be  built  from  Old  Point  Comfort 
to  Hampton.  It  is  expected  to  receive  considerable  pat- 
ronage from  visitors  and  tourists. 

■■-'•■■''■■''■-''•■"■■"■•-"'■"    WISCONSIN.  ^'^  :••'■- - 

The  Van  De  Poele  Electric  Street- Railroad  in  Appleton 
has  been  put  into  operation  with  very  satisfactory  results. 

The  Menasha  Street-Railroad,  according  to  the  con- 
tractor, Mr.  George  Wolff,  will  be  completed  to  Appleton 
by  October.  Some  trouble  has  been  experienced  in  get- 
ting the  rails,  causing  considerable  delay. 
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CANADA. 

The  Toronto  Electric  Light  Company  has  built  a  new 
locomotive  for  the  electric  railroad  at  the  exhibition.  It 
is  of  a  novel  design  and  is  about  40-horse  power.  The 
headlight,  car-lamps,  signal-bell,  braking,  stopping  and 
starting  will  all  be  operated  by  electricity,  controlled  by 
switch-levers  on  the  forward  end  of  the  motor-car. 

The  Montreal  Street-Railroad  Company  is  getting  most 
of  its  cars  built  in  the  Dominion.  Closed  cars  have  been 
ordered  in  the  States,  as  Canadian  manufacturers  have  not 
the  facilities  for  constructing  such  cars  in  time.  All  the 
open  cars  are  built  by  Lariviere,  and  ten  more  were  re- 
cently ordered.  Next  year  the  closed  cars,  which  cost 
$1,000  each,  will  be  ordered  from  there,  probably.  Lari- 
viere (of  Montreal)  is  also  building  twenty  sleighs  for  the 
company.    The  car-wheels  come  from  Baltimore,  Md. 

'  -FRANCE.'    ■ 

In  Paris,  in  1885,  the  number  of  passengers  carried  by 
the  street-railroads,  Belt  Railroad,  omnibuses,  and  river 
steamers  on  the  Seine,  was  277,944,000. 

SYRIA. 

It  has  rather  a  queer  sound  to  hear  that  the  first  horse- 
railroad  in  the  country  is  being  built  by  a  native  company 
in  the  ancient  city  of  Damascus. 


The  cable  system  is  about  to  be  adopted  at  Birming- 
ham, England,  on  about  six  miles  of  road,  and  in  Edin- 
burgh about  five  miles.  In  the  first-named  town  the  road 
is  practically  level,  but  at  Edinburgh  there  are  some  rather 
stiff  gradients.  -  .       ,- 
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THE    ROGERS    LOCOMOTIVE   AND   MACHINE 

WORKS. 


(Continued  from  page  182.) 


Chapter  IV.       . 

HISTORY     OF    LOCOMOTIVE    BUILDING     AT     THE    ROGERS 
LOCOMOTIVE    AND    MACHINE    WORKS. 

On  the  death  of  Mr.  Thomas  Rogers,  which  occurred 
in  1856,  the  business  theretofore  conducted  by  Rogers, 
Ketchum  &  Grosvenor  was  reorganized  under  a  charter, 
with  the  title  of  The  Rogers  Locomotive  &  Machine 
Works,  and  Mr.  William  S.  Hudson  was  then  appointed 
superintendent.  He  was  a  prolific  inventor  and  an  excel- 
lent mechanic,  and  introduced  many  improvements  in  lo- 
comotive construction,  which  will  be  described  further  on. 

The  first  "  Mogul  "  engine.  Fig.  26,  built  at  the  Rogers 
Works,  was  completed  in  1863.  This  plan  of  locomotive 
was  made  possible  by  the  invention  of  the  Bissell  truck 
and  the  addition  of  the  swing  links  to  it  by  A.  F.  Smith, 


placed  between  the  furnace  and  smoke-box.  Separate 
tenders  are  furnished  with  locomotives  of  this  kind,  or  the 
tanks  may  be  placed  on  top  of  the  boilers. 

When  more  powerful  engines  are  required,  six-coupled 
wheels  are  used  with  the  axles,  all  between  the  furnace 
and  smoke-box.  Some  six-coupled  engines  have  been 
built  with  an  axle  behind  the  fire-box,  but  with  this  ar- 
rangement the  overhanging  weight  of  cylinder,  smoke- 
box,  etc.,  brings  an  undue  amount  of  weight  on  the  front 
pair  of  wheels. 

The  advantage  of  locating  the  driving-axles  between 
the  furnace  and  smoke-box  is,  that  the  overhanging  weight 
of  the  furnace  behind  balances  that  of  the  cylinders, 
smoke-box,  etc.,  in  front,  and  in  this  way  the  driving- 
wheels  carry  the  whole  weight  of  the  engine,  and  it  is 
equally  distributet^upon  them.  Placing  the  water-tank  on 
top  of  the  boiler  is  inconvenient  and  un='ightly,  and  when 
in  that  position  it  is  difficult  to  get  room  enough  for  an 
adequate  supply  of  water,  and  there  is  also  the  disadvan- 
tage of  a  varying  load  on  the  driving-wheels,  which  may 
be  excessive  with  the  tank  full,  and  insufficient  when  it  is 
empty.  For  these  reasons  Mr.  Hudson,  after  he  became 
superintendent  of  the  Rogers  Works,  turned  his  attention 


Fig.  26. 


both  of  which  will  be  described  in  another  chapter.  With 
a  single  axle-truck  in  front  of  the  cylinder,  the  front 
driving-wheels  can  be  placed  farther  forward  than  they 
can  be  on  a  ten-wheeled  engine  with  a  four-wheeled  truck, 
one  axle  of  which  is  in  front,  and  another  behind  the 
cylinders.  Consequently  "  Mogul  "  engines  have  a  larger 
proportion  of  their  weight  on  the  driving-wheels  than 
ten-wheeled  engines  have,  and  this  has  brought  the  "  Mo- 
guls "  in  favor  for  freight  service. 

The  demand  for  more  powerful  locomotives  naturally 
suggested  coupling  four  pairs  of  wheels,  and  led  to  the 
"  consolidation "  type,  which  has  eight  driving-wheels 
coupled,  and  a  pony  truck  in  front  of  the  cylinders.  In 
1880,  the  first  "consolidation  "  engine  built  at  the  Rogers 
Works  was  completed. 

The  types  of  engines  which  have  been  described,  are 
the  principal  on^s  which  have  been  evolved  in  this  country 
for  ordinary  freight  and  passenger  service.  Besides  these 
there  has  been  a  demand  for  locomotives  for  special  ser- 
vice, such  as  switching,  urban  and  suburban  traffic,  and 
for  narrow-gauge  railroads ;  the  narrowness  of  which  made 
it  essential  to  design  special  methods  of  construction. 

The  most  common  plan  used  for  switching-engines  is 
that  which   has  four-coupled  wheels,  both  axles  being 


to  devising  methods  of  construction  which  would  retain 
all  the  advantages  of  the  arrangement  of  axles  described, 
but  which  would  at  the  same  time  give  a  longer  wheel- 
base  for  steadiness,  but  with  sufficient  flexibility  to  enable 
the  engine  to  run  round  sharp  curves  easily.  The  require- 
ments of  suburban  and  other  traffic,  in  which  engines  must 
make  short  runs,  had  also  created  a  demand  for  locomo- 
tives which  could  be  conveniently  and  safely  run  both 
ways,  and  which  would  not  require  to  be  turned  around 
at  the  end  of  each  journey.  Having  these  objects  in 
view,  Mr.  Hudson,  in  1867,  designed  and  patented  the 
plan  of  tank  locomotive,  represented  by  Plate  I,  which 
soon  became  known  as  "  Hudson's  Double-Ender."  In 
this,  the  two  driving-axles  were  placed  between  the  fur- 
nace and  smoke-box,  and  a  Bissell  truck  was  placed  at 
each  end  of  the  engine.  Mr.  Hudson's  patent  was  d^ted 
May  7th,  1867,  and  was  reissued  December  7th.  1875. 

It  will  be  seen  that  the  water-tank  of  these  engines  was 
on  top  of  the  boiler.  This  arrangement  was  open  to  the 
objections  which  have  been  pointed  out.  To  overcome 
these  Mr.  Hudson,  in  1872,  designed  and  patented  the 
plan  of  engine  represented  by  Plate  II.  In  this  the  ar- 
rangement of  the  driving-axles  and  the  front  truck,  ex- 
cepting the  equalizing  arrangements,  are  the  same  as  in  the 
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Plate  II. 

HUDSON'S    TEN-WHEELED    DOUBLE-END    LOCOMOTIVE. 
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"  Double-Ender  "  plan,  but  instead  of  a  two-wheeled  Bissell 
truck  behind,  a  four-wheeled  swing-motion  truck  was 
substituted,  and  the  water-tank  instead  of  being  placed  on 
top  of  the  boilers,  was  placed  over  the  four-wheeled  truck. 
This  arrangement  was  patented  July  i6th,  1872. 

In  1866,  Mr.  M.  N.  Forney  patented  the  plan  embodied 
in  the  engine  shown  in  Plate  III.  A  number  of  engines  of 
that  kind  have  been  built  at  the  Rogers  Locomotive 
Works  for  various  roads.  Whether  a  leading  truck  is 
essential  for  engines  of  this  class  has  been  a  subject  of  a 
good  deal  of  controversy  among  railroad  engineers.  To 
reconcile  the  views  of  the  various  parties  to  this  dispute, 
the  Rogers  Works  build  locomotives  either  with  or  with- 
out the  leading  truck,  as  required,  leaving  to  the  pur- 
chaser and  user  the  task  of  determining  whether  a  leading 
truck  is  useful  or  not. 

In  1872,  Mr.  Hudson  took  out  seven  patents  for  differ- 
ent plans  of  tank  engines  with  trucks  at  each  end.     In  all 


The  following  extracts  are  taken  from  an  account  of 
his  life,  which  appeared  in  the  Railroad  Gazette  immedi- 
ately after  his  death  ;       ... 

"  He  was  born  near  the  town  of  Derby,  England,  in  1809,  and  at  an  early 
age  began  to  learn  the  trade  of  an  engineer  and  machinist,  serving  part  of 
his  apprenticeship  under  George  Stephenson.  In  1833,  when  24  years  of 
age,  he  came  to  this  country,  and  for  a  time  found  work  tn  the  engine  room 
and  machine  shops  attached  to  the  Auburn  State  Prison  in  New  York.  He 
soon  left  that  place,  however,  and  engaged  as  a  locomotive  runner  on  the 
old  Rochester  &  Auburn  Railroad,  now  a  portion  of  the  New  York  Central. 
Subsequently  he  ran  an  engine  on  the  Attica  &  Buffalo  Railroad,  and  was 
made  master  mechanic  of  the  road,  which  he  left  in  1852  to  become  superin- 
tendent of  the  locomotive  works  of  Rogers,  Ketchum  &  Grosvenor,  at 
Paterson,  N.  J.  In  1856,  these  works  were  incorporated  as  the  Rogers 
Locomotive  and  Machine  Works,  and  Mr.  Hudson  was  made  mechanical 
engineer  and  superintendent,  a  position  which  he  held  until  his  death.  He 
succeeded  Mr.  Thomas  Rogers,  who  was  the  founder  of  these  works,  and 
who  probably  did  more  than  any  other  man  to  develop  the  design  and 
improve  the  construction  of  the  American  locomotive  as  it  is  to-day.  But 
Mr.  Hudson  took  up  the  work  where  Mr.  Rogers  left  it,  and  during  the  30 
years  that  Mr.  Hudson  occupied  the  position  of  the  head  of  the  mechanical 
department  of  this  establishment,  he  made  many  improvements  in  the  loco- 


Plate  III. 

FORNEY    LOCOMOTIVE. 


of  them  his  system  of  equalizing  levers  between  the  trucks 
and  driving-wheel  springs,  which  is  described  in  another 
chapter,  was  used,  and  his  patents  were  chiefly  for  various 
applications  of  that  system. 

He  also  patented,  in  1873,  a  plan  for  a  compound  loco- 
motive. This  had  two  outside  cylinders  in  the  usual 
position,  the  one  being  of  larger  diameter  than  the  other. 
It  was  intended  that,  ordinarily,  live  steam  from  the  boiler 
should  be  admitted  to  the  small  cylinder  only,  from  which 
it  exhausted  into  a  super-heater  in  the  smoke-box  before 
it  passed  into  the  large  cylinder  on  the  opposite  side. 
The  steam-pijje  was  connected  with  the  steam-chest  of 
the  large  cylinder  by  another  pipe  of  smaller  diameter. 
Live  steam  could  be  admitted  by  the  small  pipe  to  the 
large  cylinder,  if  required.  This  plan  was  never  put  into 
practice. 

Mr.  Hudson's  death  occurred  on  the  20th  of  July,  1881. 
He  was  then  72  years  old. 


motives  built  there,  chiefly  of  a  kind  which  are  the  result  of  simplifying 
details,  adopting  better  methods  of  putting  work  together,  and  making  the 
engines  more  substantial  and  more  serviceable.  He  studied,  as  probably 
no  other  locomotive  builder  did,  the  performance  of  the  engines  he  built. 
He  was  constantly  looking  out  for  their  weak  p>oints,  and  it  was  said  by  the 
present  head  of  the  establishment,  that  Mr.  Hudson  was  always  more  con- 
cerned about  building  a  good  engine  than  he  was  in  making  a  good  profit." 

,  .       .     -^  •      {To  be  continued?)         ■•...',■■. 


A  CONSIDERABLE  number  of  engines  now  building  have 
the  Wootten  fire-box,  which  is  now  to  be  tried  on  a  large 
scale  on  both  the  Erie  and  the  Baltimore  &  Ohio.  On  the 
latter  line  it  is  intended  to  burn  small  soft  coal,  whiie  on 
the  former  line  the  Wootten  fire-box  is  to  be  used  because 
it  is  considered  the  most  suitable  for  anthracite  coal,  and 
the  latter  is  considered  to  annoy  the  passengers  least  with 
dust  and  cinders.  It  will,  therefore,  be  seen  that  the 
Wootten  fire-box  is  to  be  tried  for  distinct  reasons  in  each 
case. 
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Roswell's  and  Conger's  Railway-Signal. 


Elisha  R.  Roswell  and  George  H.  Conger,  of  Strat- 
ford, Conn.,  are  the  inventors  of  a  new  and  improved  form 
of  railway-signal,  the  construction  and  operation  of  which 
is  herewith  illustrated  and  described. 

The  object  of  this  invention  is  to  improve  the  manner 
of  operating  the  signals  at  railway-stations,  which  indicate 
to  the  engineer  of  an  incoming  train  the  character  and 
time  of  departure  of  the  train  preceding  him,  and  consists 
in  arranging  the  various  signals  on  the  faces  of  a  series  of 
independent  drums  adapted  to  be  revolved,  so  that  any 
desired  signal  may  be  brought  to  view  by  a  series  of  sleeves 
or  hollow  shafts,  one  within  the  other,  to  which  certain  of 
the  drums  are  attached,  so  that  said  drums  may  be  turned 
independently  without  disturbing  others  in  the  same  line. 

In  the  accompanying  cuts.  Fig.  i  represents  a  view  in 
perspective  of  two  frames  or  boxes,  each  containing  a 
complete  set  of  signals  ;  Fig.  2  represents  a  front  elevation 
and  sectional  view  of  one  of  the  signal-frames ;  Fig.  3  rep- 
resents a  sectional  view  through  dotted  line  x  of  Fig.  2  ; 
Figs.  4  and  5  represent  detail  views,  and  in  construction 
and  operation  are  as  follows  :  "  ^ 


In  Fig.  I  is  shown  a  set  of  signals  consisting  of  the  two 
frames  A  B,  one  an  exact  counterpart  of  the  other,  and 
hinged  at  <?'  <?'.  This  matter  of  hinging  will  serve  to  pre- 
vent the  misplacement  of  the  two  sections,  enabling  them 
to  be  placed  at  the  proper  angle,  so  that  the  signals  can  be 
readily  seen  by  the  engineers  of  trains  approaching  from 
opposite  directions.  The  drums  a  b  c  g  h  i,  are  rigidly 
attached  to  the  shafts  on  which  they  are  placed.  These 
shafts  are  journaled  in  the  sides  f'g'  h'  t',  of  the  frames 
A  B.  The  front  elevation  and  sectional  view  of  frame  B, 
as  seen  in  Fig.  2,  which  is  a  counterpart  of  the  other  frame 
A,  will  fully  show  the  construction  of  the  device.  The 
signal-drums  may  be  plain  cylinders  instead  of  the  many- 
sided  figures,  as  shown  ;  but  it  is  thought  by  placing  the 
signals  on  a  flat  surface  they  can  be  seen  more  readily. 

«  is  a  square  drum,  having  on  one  of  its  faces  the  word 
"  Orders,"  the  other  faces  being  blank ;  b,  having  sides  cor- 
responding to  the  days  of  the  week  and  one  blank  face  ;  c, 
having  a  sufficient  number  of  sides  to  represent  the  char- 
acter of  all  trains  liable  to  run  over  the  road,  and  having 
one  blank  face.    ^  is  a  drum  whose  sides  contain  figures 


'IK.  I  /"•.■;.;■■■■'■■■ 

•    .        "-        ROSWKLL   AND   CONGER'S    RAILWAY-SIGNAL.     ■'.       ».■- 

A  B  are  the  frames  containing  the  signals  \  a  b  c  d  e f  g 
h  ij  k  I,  signal-drums  within  the  frames  ;  I234567J59 
10  1 1  and  12,  duplicate  drums  on  the  outside  of  the  signal- 
frames;  m  n  op  q  r  s  t,  shafts  to  which  said  drums  are 
attached  ;  u  v  w  x,  thumb-nuts  on  the  ends  of  said  shafts 
nors;  13  14  15  16  17  18  19  20,  openings  in  the  frames 
through  which  the  signals  may  be  seen  ;  y y',  lights  ;  21 
22,  shades  for  same;  b'  c',  sleeves  or  hollow  shafts;  C, 
section  of  wall.  ■■■•••■  :•■.  >''''-'-'i---  y^-^-'-  '::--^-'-  <^y:':''':---.-'-  ■  ■■^■ 
'  At  railway  stations,  and  situated  at  one  end  of  the  plat- 
form, is  a  set  of  signals  to  indicate  to  the  engineer  of  an 
incoming  train  the  exact  time  of  departure  and  also  the 
character  of  the  train  preceding  him.  These  signals  are 
slips  or  tablets  of  wood  having  the,  necessary  signals 
thereon.  It  requires  at  least  five  of  these  tablets  to  com- 
plete a  set,  four  of  which  have  to  be  changed  for  every 
train.  This  device  is  cumbersome,  taking  up  consider-t 
able  space,  besides  requiring  the  attention  of  an  extra 
man  to  operate  it,  and  whose  duty  it  is,  when  the  signals 
are  set,  to  report  the  same  immediately  to  the  telegraph 
operator.  In  this  device  the  signals  are  arranged  about 
the  circumference  of  a  cylinder  or  drum  adapted  to  be 
revolved.  These  drums  are  placed  in  a  frame  or  box  near 
the  depot  and  operated  from  the  inside,  preferably  by  the 
telegraph  operator.         .      ,  ■.:■'■■■:._-.■■:■.■■  ...^'y.,.:.  .^ 
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ranging  from  i  to  12,  representing  the  hours,  having  also 
one  face  left  blank.  ^  is  a  like  drum,  containing  figures 
from  o  to  5  ;  y,  a  drum  containing  figures  from  o  to  9. 
As  the  drum  d,  would  contain  thirteen  faces,  and  the 
drums  e  f,  are  the  same  size,  so  that  their  faces  may  be  on 
a  line  with  d  e  and  f,  therefore  having  a  less  number  of 
figures  and  as  many  sides  as  d,  would  have  sufficient  blank 
space  for  the  purpose,  which  will  hereinafter  be  more  fully 
described.  ' . '"-'.  ■'■ . .;  "  ■  •  ■:■:,?:>>' -^.r  '  ;jT^'\^:  ';": "  -,  '.-V^  5- '  .J.-V:-'  . 
The  frames  containing  the  signals  are  placed  outside  the 
telegraph  operator's  office,  and  the  shafts  on  which  the 
drums  are  situated  project  through  the  wall,  as  repre- 
sented by  C,  and  into  the  office.  On  the  said  shafts, 
within  the  building,  are  placed  duplicate  drums  of  those 
on  the  outside,  having  on  their  faces  the  same  characters. 
Thus,  the  operator,  in  setting  the  signals,  will  place  the 
drums  on  the  inside  as  they  should  appear  in  the  signal- 
boxes.  The  drums  d  e  f,  are  placed  on  the  shaft  p,  and 
hollow  shafts  or  sleeves  c'  b' ,  a  better  view  of  which  may 
be  seen  at  Figs.  4  and  5  ;  Fig.  4  being  a  sectional  view  of 
shaft,  sleeves  and  drums  through  dotted  line  x'  of  Fig.  3. 
The  sleeve  c',  is  supported  on  shaft  p,  turning  freely 
thereon.  On  one  end  of  said  sleeve,  and  within  the  sig- 
nal-box, is  placed  the  drum  e.    On  the  other  end,  and 
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within  the  office,  is  the  drum  5,  the  sleeve  h',  loosely  fit- 
ting sleeve  c',  and  having  on  its  extreme  ends  the  drums 
/  and  6.  The  collars  f  k'  I'  in'  n',  serve  to  keep  said 
sleeves  iin  position  and  prevent  end-play.  Turning  drum 
4,  will  operate  drum  d,  5  will  operate  e,  and  6  will  move/, 
so  that  any  one  in  the  line  may  be  turned  without  disturb- 
ing any  of  the  others.  This  independent  movement  of 
said  drums  is  necessary  to  set  the  proper  combination  of 
figures  to  denote  the  hour  and  minute. 

The  two  frames  A  and  B,  form  the  sides  of  an  angle 
more  or  less  acute,  the  point  at  which  they  are  hinged 
forming  the  apex  and  projecting  toward  the  track.  The 
base  of  said  angle,  which  is  open,  will  face  the  station.  The 
signal-frames  may  be  set  against  the  station  wall  or  at  any 
desirable  distance  therefrom.  The  angle  at  which  the 
frames  A  and  B,  are  placed  will  depend  somewhat  on  the 
relative  position  of  the  station  and  track.  If  the  station 
is  situated  at  a  curve  on  the  road,  the  angle  of  said  frames 
would  be  more  acute  than  if  the  road  and  station  were 
parallel,  the  object  being  to  set  them  in  such  positions  in 
relation  to  the  track  that  they  may  be  readily  seen  by  the 
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engineers  of  trains  approaching  from  opposite  directions. 
For  instance,  let  it  be  supposed  a  train  is  going  north, 
then  the  face  of  signal-frame  A,  is  the  only  one  seen  by 
the  engineer,  and  he  will  observe  that  the  last  north- 
bound train  was  a  freight,  and  left  the  station  at  12:20. 
Likewise]  the  engineer  of  a  south-bound  train  will  see  by 
the  signals  set  in  frame  B,  that  the  train  he  is  followi/ig  is 
an  express,  and  left  that  station  at  12:32.  It  is  of  the 
greatest  importance  to  the  engineer  about  to  leave  the 
station  to  know  the  character  as  well  as  the  time  of  de- 
parture of  the  train  he  is  following.  If  it  is  a  freight  and 
his  a  passenger,  and  the  time  short  between  the  trains,  he 
will  run  with  extreme  caution. 

<»'  P'  q'  r'  s'  t',  as  seen  in  Figs.  2  and  3,  are  reduced  por- 
tions of  the  drums  a  b  c  d  e  f,  and  having  the  same  num- 
ber of  faces  as  the  main  body  of  the  drum.  Against  these 
smaller  faces  the  springs  a',  act  and  operate  as  a  brake  to 
hold  the  signals  in  the  position  in  which  they  may  be 
placed.  The  thumb-nuts  u  v  w  x,  on  the  ends  of  shafts 
n  or  s,  and  outside  of  the  frames  A  B,  enable  the  operator 
to  set  the  signals  on  said  shafts  from  the  outside  should 
he  happen  to  be  on  the  platform  when  they  required 
changing.    At  such  times  the  drums  d  e  f,  having  figures 


thereon,  can  be  manipulated  from  beneath  the  box  or 
frame,  the  same  being  open  at  the  bottom. 

The  upper  signals — viz.,  "Orders" — (see  Fig.  1)  are 
placed  on  one  of  the  faces  of  the  rectangular  drums  a  g. 
These  are  intended  as  special  signals.  With  this  device, 
when  necessary  to  stop  a  train  for  what  is  in  railway  parl- 
ance termed  "  Orders,"  the  upper  signal  a,  is  set  in  the 
same  manner  as  the  others,  and  the  engineer,  knowing 
that  nothing  serious  has  occurred  to  stop  his  train,  as  the 
customary  red  flag  or  light  would  seem  to  indicate,  con- 
tinues on,  so  that  the  conductor  may  step  from  his  car 
into  the  telegraph  office,  in  place  of  the  usual  loss  of  time 
consumed  by  the  present  system  of  simply  stopping  a 
train  by  the  danger  signal,  irrespective  of  the  cause. 
When  this  signal  is  not  required,  the  drum  is  turned 
and    presents  one  of   its  blank  faces,  as   seen  in  frame 
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ROSWELL   AND   CONGER's   RAILWAY-SIGNAL. 

A,  Fig.  1.  At  night  lights  _y  y,  are  used  to  throw  a 
light  on  the  upper  signals.  Attached  to  the  ends  v' 
w',  of  the  shafts  m  t,  which  project  through  frames  A 

B,  are  the  rods  a^  a^,  supporting  the  shades  21  and  22. 
These  shades  are  secured  firmly  to  shafts  m  and  /.  Thus 
when  the  drum  g  (see  frame  A,  Fig.  1),  is  turned  so  as  to 
present  a  blank  face,  the  shade  21,  by  the  operation,  will 
be  carried  down  and  hide  the  light.  Bringing  the  signal 
to  view,  as  shown  in  frame  B,  also  carries  shade  22,  up 
and  out  of  the  way,  permitting  the  light  to  shine  fully  on 
said  signal.  The  lights  /  y,  are  intended  expressly  for 
the  upper  signals.  A  separate  light,  although  not  shown, 
will  be  provided  for  the  signals  below.  Providing  the 
upper  signals  with  an  independent  light  enables  them  to 
be  more  readily  seen  by  the  engineer,  and  when  the  sig- 
nals are  removed  and  the  lights  obscured  it  will  leave  the 
upper  portion  of  the  frame  in  comparative  darkness.     |  , 

Having  brought  the  shafts  through  the  wall  into  the 
office,  they  are  then  brought  down  to  the  op)erator's  table, 
making  it  unnecessary  for  him  to  leave  his  chair  to  set 
any  desired  order  or  time. 

All  inquiries  and  communications  should  be  addressed 
to  Roswell  &  Conger,  No.  19  Burrough  street,  Bridgeport, 
Conn.,  the  inventors,  who  have  sole  control  of  the  in- 
vention. 


Lippincott's  Siphon  Oil-Can. 


Thomas  W.  Lippincott,  of  Rockford,  111.,  is  the  inven- 
tor of  a  new  and  improved  form  of  siphon  oil-can,  which 
is  herewith  illustrated  and  described. 

In  the  accompanying  cuts,  Figure  i  represents  a  central 
vertical  section  of  a  can  and  stopper  B,  and  side  views  of 
pipes  and  other  devices  connected  therewith  ;  and  Fig.  2^. 
an  elevation  of  the  neck  of  the  can  and  pipes,  showing  how 
evajxjration  of  the  oil  or  other  liquid  is  to  be  prevented 
when  the  device  is  not  in  use  in  filling  lamp-bowls. 

A  indicates  the  can ;  B,  the  plug  or  stopper  inserted 
into  the  neck  of  the  can,  where  it  is  held  by  friction,  it 
being  made  of  cork  or  other  suitable  elastic  material,  and 
tapered  in  form,  as  shown.  C  is  a  tube  extending  down 
through  the  stopper  to  near  the  bottom  of  the  can,  and 
extending  a  short  distance  above  the  stopper.    F  is  an- 
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other  tube,  extending  through  the  stopper  a  short  distance 
above  and  also  below  the  stopper  at  a  slight  inclination  to 
tube  C,  as  shown.  G  is  a  flexible  pipe,  of  rubber  or  other 
suitable  material,  the  upper  end  of  which  is  sprung  over 
the  top  end  of  tube  F,  while  its  lower  end  is  provided  with 
a  mouth-piece  K.  D  is  another  flexible  tube,  of  like  ma- 
terial, sprung  over  the  upper  end  of  the  tube  C,  and  it 
leads  into  a  lamp-bowl  or  other  vessel  E.  The  tubes  C 
and  F,  should  be  made  of  metal  or  other  material  that 
will  resist  the  action  of  oil  or  of  any  acid  liquid  that 
might  corrode  or  destroy  them.  These  tubes  should  be 
placed  at  just  such  distance  apart  as  to  leave  sufficient 
space  between  them  into  which  the  pipes  D  and  G,  can  be 
closely  compressed,  as  hereinafter  specified.  These  tubes 
will  be  held  in  their  positions  in  the  stopper  by  the  elas- 
ticity of  its  material  without  other  fastening.     .-  .,  -^^^ 

The  theory  of  the  operation  of  the  device  is,  that  when 
the  can  is  filled,  or  partly  filled,  with  any  liquid — oil,  for 
instance — and  air  is  forced  in  upon  the  liquid  by  blowing 
from  the  mouth — for  instance,  into  pipe  K — the  liquid 
will  be  forced  by  the  air  up  the  tube  C,  into  the  pipe  D, 
and  thence  into  the  lamp  F',  and  when  it  has  begun  to 
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flow  it  will  continue  to  flow  without  further  compression 
of  the  air  in  the  can,  provided  the  lamp-bowl  be  lower  in 
position  than  the  liquid  in  the  can ;  but  if  the  lamp  be 
raised  while  the  flowing  is  going  on  to  a  higher  position 
than  the  surface  of  the  liquid  in  the  can,  the  current  will 
be  reversed  and  the  lamp-bowl  emptied  into  the  can 
again.  The  tube  G,  having  no  valve,  then  so  soon  as  the 
liquid  is  started  to  flowing,  either  out  of  the  can  into  the 
lamp  or  out  of  the  lamp  into  the  can,  the  pipe  G,  remains 
open,  though  it  be  in  a  pendant  position,  as  shown  in  the 
cuts,  and  allows  free  passage  of  the  air  both  ways.  If, 
however,  both  pipes  D  and  G,  were  left  open  when  the 
device  was  not  in  use  for  the  transfer  of  liquid,  the  liquid 
in  the  can  would  waste  or  give  offense  by  evaporation. 
This  is  prevented  simply  and  effectually  by  bending  each 
of  the  flexible  pipes  D  and  G,  and  placing  them  between 
the  two  tubes  C  and  F,  and  pressing  them  down  into  the 
space  between  the  tubes,  and  so  compressing  the  pipes  as 
to  prevent  the  passage  of  either  air  or  vapor  either  way, 
as  shown  in  Fig.  2. 

It  will  be  readily  seen  that  the  perfect  operation  of  this 
device  is  secured  without  the  use  of  valves,  stop-cocks  or 
other  complicated  parts,  and  that  when  not  in  operation 


no  such  parts  are  needed,  evaporation  being  eflfectually 
stopped.':'. ''.^.1-:.:      ■   "■^'■'  -r-':^'.-^-".  ;%-:■'.._'::■■:;:■:_■-■  :..r, ;.  •..  v-> 'Vl;- 

An  especially  valuable  feature  of  this  invention  is  that 
it  is  equally  well  adapted  to  any  form  of  receptacle 
capable  of  holding  oil  (or  indeed  any  other  liquid),  in  the 
mouth  or  orifice  of  which  the  plug  or  stopper  B,  can  be 
inserted,  and  is  equally  useful  with  either  jug,  bottle, 
demijohn  or  the  ordinary  form  of  can;  the  stopper  B, 
working  as  well  in  a  metal  screw-threaded  throat  as  in  the 
smooth  neck  of  a  jug  or  demijohn.     .  •     •.  -  . 

It  is  claimed  by  the  mventor  that  the  device  is  simple, 
economical  and  efficacious,  and  perfectly  adapted  to  the 
purpose  to  which  it  is  applied  ;  while  it  is  far  neater  and 
easier  of  management,  as  it  avoids  the  usual  drip  and 
overflow,  thus  making  it  much  safer,  especially  in  shops 
and  where  many  lamps  are  used,  than  the  ordinary  form 
of  can.  ^ 


Galligan's  Feed-Water  Heater. 


Michael  J.  Galligan,  of  Cedar  Rapids,  Iowa,  is  the 
inventor  of  a  new  and  improved  form  of  feed-water 
heater,  which  is  herewith  illustrated  and  described. 

This  invention  consists  in  the  application  of  a  feed- 
water  heater  to  the  under  side  of  the  fire-box  of  a  steam 
boiler,  and  in  the  construction  and  arrangement  of  the 
connecting-pipes,  the  object  being  to  use  the  top  of  the 
heater  for  the  bottom  of  the  ash-pit,  thus  utilizing  the 
heat  thereof  to  raise  the  temperature  of  tke  water  beneath, 
and  by  the  arrangement  of  the  pipes  admit  of  the  cleaning 
out  of  the  heater  while  the  boiler  is  in  operation. 
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Fig.  I 
galligan's  feed-water  ueaxul, 

In  the  accompanying  cuts,  Figure  i  represents  a  front 
elevation  of  the  invention  as  applied  to  an  upright  boiler  ; 
and  Fig.  1,  a  vertical  section  of  the  same  detached. 

A  indicates  the  boiler,  and  A',  the  fire-box.  This  boiler 
may  be  upright  or  horizontal,  the  invention  being  appli- 
cable to  either,  though,  of  course,  more  particularly  ap- 
plicable to  such  boilers  as  are  provided  with  an  attached 


-ku--^: 


220 


AMERICAN    RAILROAD    JOURNAL. 


fire-box,  and  commonly  known  as  "portable  boilers," 
either  horizontal  or  upright.  The  heater  B,  consists  of  a 
drum,  preferably  somewhat  larger  superficially  than  the 
bottom  of  the  fire-box,  and  comparatively  shallow,  as  in- 
dicated in  the  cuts.  It  is  provided  with  one  or  more 
hand-holes  C,  for  convenience  of  access  to  the  interior  in 
cleaning  or  otherwise.  It  is  desirable  that  the  whole  in- 
terior of  the  heater  should  be  unobstructed,  in  order  that 
it  may  be  cleaned  without  difficulty ;  therefore,  stay-rods 
are  dispensed  with  in  the  construction  of  the  heater,  and 
to  give  the  two  larger  sides  of  the  same  the  necessary  re- 
sistance to  outward  pressure  they  are  made  concave,  as 


GALLIGAN  S   FEED-WATER    HEATER. 


represented  in  Fig.  2.  This  not  only  serves  to  strengthen 
the  heater,  but,  in  the  case  of  the  upper  side,  forms  a  con- 
siderable receptacle  for  ashes.  A  feed-pipe  D,  communi- 
cates directly  with  the  boiler  and  with  the  pump  or  injec- 
tor. It  also  communicates  directly  with  a  branch  pipe  D', 
passing  into  the  heater.  Further  connection  is  made  be- 
tween the  heater  and  the  boiler  by  pipe  or  pipes  D".  The 
feed-pipe  is  provided  with  a  suitable  check-valve  E,  and 
the  connecting-pipes  with  globe-valves  F  F'  F",  respect- 
ively. It  will  be  seen  that  when  the  valve  F,  is  open  and 
the  others  closed  the  feed-water  will  flow  directly  into  the 
boiler,  and  when  this  one  is  closed  and  the  others  opened 
the  feed-water  will  pass  through  the  heater  and  be  warmed 


by  the  heat  of  the  fire-box  and  ashes  above  it.  In  general 
the  water  w^ill,  of  course,  be  conveyed  to  the  boiler  in  this 
way ;  but  when  it  is  desired  to  clean  out  the  heater  the 
feed-water  may  be  injected  directly  into  the  boiler,  and 
the  heater  emptied  without  stopping  the  engine  or  inter- 
fering materially  with  the  action  of  the  boiler.  For  this 
purpose  the  heater  is  provided  with  a  suitable  blow-oflf 
pipe  G,  having  a  gate  H.  When  it  is  desired  to  blow  out 
the  whole  boiler,  all  of  the  connections  with  the  heater 
should  be  opened,  in  which  case  the  impact  of  the  steam 
at  various  points  in  the  heater  tends  greatly  to  facilitate 
the  removal  of  mud  and  other  impurities  collected  there- 
in. Thus  constructed  and  applied,  the  heater  forms  a 
natural  and  suitable  base  for  the  boiler,  dispensing  with 
any  brick-work  or  other  erection  for  that  purpose,  and 
constitutes  a  part  of  the  ash-pit.  The  heater  thus  occu- 
pies no  extra  room,  and,  being  contiguous  to  the  fire-box, 
receives  much  of  the  heat  thereof  that  otherwise  would 
be  wasted.  Its  position  is  such  as  to  render  it  the  recef)- 
tacle  for  all  mud  and  impurities  from  the  water  and  boiler, 
and  its  construction  is  such  as  to  make  the  removal  of  all 
this  easy  and  expeditious,  and  without  necessarily  discon- 
tinuing the  operation  of  the  boiler. 

These  feed-water  heaters  can  be  either  round  or  square, 
to  suit  all  kinds  of  upright  or  fire-box  boilers,  and  it 
is  claimed  for  the  device  that  it  is  simple  and  durable 
in  construction,  and  easily  handled  ;  while  by  practical 
experience  it  proves  admirably  adapted  to  its  purpose, 
giving  excellent  working  results.  j 

The  invention  is  under  the  control  of  the  inventor,  to 
whom  all  inquiries  and  communications  should  be  ad- 
dressed. 


EQUIPMENT  OF  RAILWAY  SHOPS. 

Our  propositions  cover  Engines,  Boilers,  Cold  Rolled  Iron  or  Steel  Shaftifig,  Adjustable 
Self -oiling  Hangers,  Compression  Couplings,  Split  or  Solid  Pulleys.  Iron  and  Wood-working 
Machinery,  Foundation  Drawings.  Everything  delivered  at  the  shops  to  be  equipped,  located, 
started,  mot  to  be  accepted  or  paid  for  until  running  satisfactorily.  In  this  way  only  can 
parties  pure hasitig  know  in  advance  just  what  the  entire  cost  will  be,  and  keep  out  bills  for 
''  extrasT  which  are  usually  numerous  at  the  end  of  such  jobs.  v    r  ,,-  t 

We  have  in  this  way  equipped  many  railway  and  car  shops,  and  we  know  of  no  instance 
171  which  entire  satisfactio7i  has  not  been  given.      Terms  of  payment  made  satisfactory,     . 

The    George   Place   Machinery  Cojnpany,       :      ;.    j 

'     121     Chambers  and  loj  Reade  Streets,  New  York. 


I     THE  ELEVATED 

CABLE    RAILWAY   CO. 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction. 

BURLINGTON,  IOWA. 


J.  N.  Martin,  Pres.       E.  S.  Edger,  Vice-Pres.      P.  Hale,  Superintend't. 
James  Frame,  Sec.  and  Treas.       Thumas  Hedge,  Attorney. 


See  descripti 
particulars  to 


ion 
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in  this  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 
JAMES  FRAME,  Sec,  Burlington,  Iowa. 


BARGION'S        .... 

Compound  Railroad  Rail. 

The  only  perfect  rail.      Forming  a 
continuous,  jointless  track. 

Nut  locks.  No  splicing,  no  creeping.  Less  wear  to  ma- 
chinery, and  kept  in  perfect  order  at  less  expense  than  any 
other  rail. 

A  thorough  and  exhaustive  test  is  desired,  and  all  facilities 
will  be  furnished  any  parties  for  that  purpose. 

Address  '^'- 

R.  S.  BEVIER,    V 

Owensboro,  Ky. 
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The  "Monitor." 


STEAM 


FOR  LU^ICA  TOR 


WATER'- 


'  .         O:^      FRIEDMANN'S  PATENT 

Locomotive  Injectors, 

Lifting  and  Non-Lifting, 
';       With  All  Latest  Improvements.     ,•  v^ 


C.  T.  Raynolds  &  Co. 

'  •    •  •    (Established  in  1770.)  ' 

106  &  108  Fulton  st.,v  21  Lake  St., 


NEW  YORK. 


CHICAGO. 


Color   Makers, 


.V3' 


•-.      !■-  .*i-_ 


EJECTORS,    OILERS,    LUBRICATORS,    ETC. 
WATKEY'S  PATENT  VALVE  SEAT. 


Nathan  Manufacturing  Co., 

•  V     92  &  94  Liberty  Street,  ^;> 
V  NEW  YORK..  ,^^^^^^     i         ; 

Send  for  Descriptive  Catalogue. 


The  Seibert  Cylinder  Oil  Cup  Co., 

92  and  94  Liberty  St.,  New  York.       ;  V 


The  undersigned  having  purchased  from  the  Nathan  Manu- 
facturing Co.  their  business  in  Sight-feed  Lubricators  for  Rail- 
road use,  have  established  an  ofl5ce  in  New  York  as  above,  and 
are  prepared  to  furnish  all  the  various  styles  of  Railroad 
Lubricators  made  by  said  Nathan  Manufacturing  Co.  and 
heretofore  sold  by  the  same. 

'5  THE  SEIBERT  CYLINDER  OIL-CUP  CO. 

.  ■•■^■-■,v-^;^':\;"  ■^:;';'- ■ ':  ''''!''        Max  Nathan,  Pres.  •^■;•■^  '■-•■"'<? 
"■■'■/<  -^/''yT''-^ '-■'..  ■f':-'  .:.:^}...  ..  Chas.  W.  Sherburne,   Treas. 


.,  ;   V      K  MANUFACTURERS  OF  %       > 

Fine  Coach,  Car  and  Railway  Varnishes, 
•      Carmines,  Lakes,  Vermilions, 
■V    'V  :       i   White  Lead,  Zinc,  etc.  V:  -    ; 

Fine  Brushes  for  Artists,  Decorators,  Coach,: 
.    ;  ;:-  Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

•■'i-;•?'^i^^■^•■■"^■■:^■  :-';-K''  ;':--'AGENTS  FOR 

Crocketfs  Presen^ative  and  Genuine  Spar  Composition. 


HERRING'S 


HERRING'l 


champion: 

3 


V. 


SAFES 


HERRING  (ScCO., 

251  &252  Broadway,  NewYork 


PHOTO-ELECTROTYPING 

is  a  new  process  of  Engraving,  by  means  of  which  superior 

Relief  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  sub- 
jects:  Landscapes,  Portraits,  Buildings,  etc.,  etc., 

can  be  obtained  at  about  one-half  the  cost  of  Wood  Engraving.     We  can 
work  from  photographs  or  drawings  in  pencil,  ink  or  wash. 

Samples  of  our  work  can  be  seen  in  "  Life,"  "  Harper's  Monthly," 
"  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 

RAILROAD   COMPANIES 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money 
and  get  the  BEST  RESULTS,  by  placing  their  orders  with  the 

, ,        Franklin  Photo-Electrotype  Company, 

305  Pearl  Street,  New  York  City. 


\-  T:      y-  ■    -    ;■  .._, 

•  "•■.'■'" 

.-..■•: .' 

-^ '■'  .■-';■:■■ 

.  ■  :..'••.,  -. -;;"v-s^f-'.-                                       ■  \^5f7i'^- • 

••'  'v-^y^"  /,>:•  •■•■.— ''^--Vv'-:'^-";^'' 

1  ■■■  ■■       ^ 
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^^ 

%  ^^ 

^•^        'm 

^^    >-u.    ,*■*.   ^   ^   .^^                       ,_                  ^                                 ^   ^      « 

ROQERS  LOCOMOTIVE  &:  MACHINE  WORKS, 


NEW  YORK  OFFICE  :  44  EXCHANGE  PLACE. 


MANUFACTURERS   OK 


LOCOMOTIVE    ENGINES   AND   TENDERS, 


J.  S.  ROGERS,  President, 
R.  S.  HUGHES,  Secretary. 


and   Other   Railroad   Machinery. 

Paterson,  N.  J. 


R.  S.  HVOHES,  Xreas.t 

44  Exchange  Place,  New  York. 


Bement,  Miles  &  Co., 

PHILADELPHIA,  PA., 


BUILDERS    OF 


Metal -Working 

achine  Tools 


— FOR— 


Railroad  Shops, 

Locomotive  and  Car  Builders, 
Miscellaneous  Machine  Shops, 
^iolling  Mills, 
Steam  Forges, 

Ship  Yards, 
.^  Boiler  Shops, 

Bridge  Works. 


<-  .   '.■'.■      .  •   ■■': 


— -.    ■  ■■■•■]. r:-.>- .'  '*■■''-" ~----^-'g------~w»-'.^-:;,^ri.>j|ttly-|.-iu;j.v' 


I 
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)4^yf;-, 


SCHENECTADY 


LOCOMOTIVE  WORKS. 


CHAS.  G.  ELLIS.  President.  J:  ^  >  ■   ' 
WALTER   McQueen,  Vice-President. 


EDWARD    ELLIS,  Treasurer. 
A.  J.  PITKIN,  Superintendent. 


,  n:  Yf 


■;■[.■ 


_)"■". 


Incorporated  under  the  laws  of  the  State  of  New  York. 


INTERNATIONAL  BANK  NOTE  CO. 


P.  O.  Box  3039.        "':■■^'^^^'■■;^''■^^:■■■■''■:'>^ 


*  ^NEW  YORK  CITY. 


:}/7SC'y}:''^.;B-::HWy-  ENGRAVERS  AND   PRINTERS./..;;::::;.^- ^.^v.:^'■u^^.^\■.'■^'^ 

Bonds,  Stock  Certificates,  Drafts,  Checks  and  all  other  documents  requiring  security,  executed  in  the  finest  and  most  artistic 

-'■■;  ;.■■.'■■.■.-    •.-  .,.•-::-::  ..-■\^-;:.;--;.;- style,  from  steel  plates.  -.   .,  : :/.  :-■^ :     '/,„    \-'.'-  ;' 

SPECIAL  SAFEGUARDS  TO  PREVENT  COUNTERFEITING  AND  ALTERATIONS, 

;     Letter  and  Note-Heads,  Annual  Passes,  etc.,  artistic  in  design  and  finely  engraved  on  steel  plates,  a  specialty. 


Artistic  designing  and  engraving  on  wood  for  Railway  printing.      * 

MAPS,   FOLDERS  AND  SHOW-CARDS  IN  COLOR. 

,';  Fine  typographical  printing  of  every  description. 


■i  -■    ,- 


^re  guarantee  all  our  ^nrork  to   be  satisfactory  and  of  tlie  best  in  every  particular.      i«et  as 
estimate  on   your  next  order  of  Cnsravlns  or  rrlntlng:.  :- 


i- 

'f:::. 


1- 


^t^: 


>■■• 


■^^:^ 


•  '%/. 


.-s  ■.%  ■• ..  {.. 


::■    r  ■  y'. 


■f:   '-' 
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Holland's  Road-Bed, 


OR 


Rail-Support   for   Railways. 

:   A  Device  Simple,  Durable  and  Economical,  whereby 
'.'_,'  the  most  desirable  results  are  attained.         v.  : 


This  method  is  far  superior  to  the  ordinary  wooden  tie,  effecting  perfect 
smoothness  in  running,  and  absence  of  jarring  in  trains  at  highest  rate  of 
speed,  thereby  attaining  great  saving  in  expense.  The  rails  are  coupled 
together  to  the  requisite  gauge  by  a  simple  construction,  consisting  of  me- 
taUic  tie-bars,  in  which  a  U-shaped  bolt  is  passed  through  holes  in  the  bar, 
and  the  upper  ends  bent  down  over  the  rail-flange.  This  invention  is  for 
the  special  purpose  of  improving  the  condition  of  the  railroads  at  present 
in  use,  and  making  them  more  reliable,  so  that  passengers  and  merchandise 
can  be  carried  at  a  higher  rate  of  speed  with  safety,  and  the  avoidance  of 
dust  and  the  annoying  vibrations  and  jars  incident  to  railway  traveling ; 
and  solves  the  problem  o^  finding  a  practical  and  desirable  substitute  for 
the  wooden  tie. 

For  descriptive  circulars,  information,  etc.,  communicate  with 

No.  SosJNorth  Forty-sixth  Street,  PHILADELPHIA,  PA. 


Establlslied  x846. 


Philadelphia  Scale  and  Testing  Machine  Works. 


M.  N.  FORNEY'S  IMPROVED  CAR-SEATS. 


Xlie   advantagres  of  these   Seats  are 


1.  The  backs  can  be  made  of  any  desired  height,  so  as  to  give  ample  support  for'the  heads  of  passengers.  ' 

2.  While  the  backs  can  be  as  high  as  required,  their  lower  edges  do  not  come  below  the  tops  of  the  seats,  so  that  there  is 
more  room  between  the  front  edge  of  each  seat,  and  the  back,  than  there  is  with  ordinary  seats. 

3.  The  seat-backs  have  projections  which  support  the  lumbar  regions  of  the  spine,  or  the  "  small  of  the  back,"  where  sup- 
port is  most  needed  to  prevent  fatigue  while  in  a  sitting  posture. 

4.  The  seats  are  made  to  incline  backward,  so  that  the  jolting  of  the  car  has  no  tendeapy  to  cause  their  occupants  to  slide 
off  of  them  and  away  from  the  backs.  Very  little  muscular  eflfort  is  therefore  required  to  maintain  a  sitting  posture,  so  that  per- 
sons can  rest  or  sleep  in  these  seats  almost  as  comfortably  as  they  can  lying  down.  The  inclination  of  the  seats  is  reversed 
when  the  backs  are  turned  over. 

5.  The  backs  can  be  reversed  in  less  space  than  those  ordinarily  used.  The  motion  is  much  easier,  and  there  is  no  tendency 
to  come  down  with  a  "  bang"  when  they  are  turned  over  carelessly. 

The  engraving  represents  two  seats,  one  with  an  iron  and  the  other  with  a  wooden  end.  It  also  shows  the  form  of  the  scats 
and  backs,  and  the  room  which  they  give  to  passengers. 

These  seats  are  now  in  use  on  the  New  York  Central  &  Hudson  River  R.  R.,  New  York  &  New  England  R.  R  ,  Long  Island 
R.  R.  and  Delaware  &  Hudson  Canal  Co.'s  R.  R.  A  descriptive  pamphlet,  which  explains  the  principles  of  their  construction, 
can  be  obtained  from  the  inventor ,  who  is  now  prepared  to  supply  the  metal  fixtures,  or  the  seats  complete,  to  railroad  companies 
or  car  manufacturers. 


r"nt!-rc.*  -t**- 


M.  N.  FORNEY,  23  Murray  Street,  New  York. 
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GEORGE  WESTINGHOUSE,  Jr.,  President.  C.  H.  JACKSON,  Vice-President.  C.  R.  JOHNSTON,  Gen.  Manager  &  Signal  Engineer. 

ROBERT  PITCAIRN,  Treasurer.  ASAPH  T.  ROWAND.  Secretary.  HENRY  SNYDER,  General  Agent. 


'.  T 


FTKe  Union  Switch  &  Signal  Co., 


SOLE   MANUFACTURERS   OF   APPROVED 


■7        J     -' 


r>, 


lances/ 

"  With  Automatic  Electric  Locking,  without  which  no  interlocking  is  safe.         .^ 

FROGS,   CROSSINGS,   SWITCHES   AND   SWITCH   STANDS;" 


Catalogues,  Plans  and  Estimates,  with  reference  to  about  500  apparatus  in  practical  operation  will  be 


OFFICE  AND  WORKS:  Comer  Garrison  Alley  and  Duquesne  Way, 

'  P I TTS  BURGH,  PA.,  U .  S.  A^  W 


CATECHISM  OF  THE  LOCOMOTIVE. 

.  ;  "v        '"'        •'-'-'      {Thirtieth   Thousand^       :^^:  .\  •'•■,,,■■:,       ^;..:      \        / 

'^f  By    M.   N.   FORNEY,  Mechanical  Engineeic^^^^-;  a     \: 


625  pages;  size,  4^x7  inches. 


~rlk 


The  book  treats  of  the  following  subjects  :  Part  I,  The  Steam  Engine  ;  Part  II,  The  Forces  of  Air 
and  Steam  ;  Part  III,  On  Work,  Energy,  and  the  Mechanical  Equivalent  of  Heat ;  Part  IV,  The  Slide 
Valve  ;  Part  V,  The  Expansion  of  Steam  ;  Part  VI,  General  Description  of  a  Locomotive  Engine  ;  Part 
VII,  The  Locomotive  Boiler ;  Part  VIH,  The  Boiler  Attachments  ;  Part  IX,  The  Throttle- Valve  and 
Steam  Pipes  ;  Part  X,  The  Cylinders,  Pistons,  Guide  Rods  and  Connecting  Rods  ;  Part  XI,  The  Valve 
Gear  ;  Part  XII,  The  Running  Gear  ;  Part  XIII,  Adhesion  and  Traction  ;  Part  XIV,  Internal  Disturbing 
Forces  in  the  Locomotive^  Part  XV,  Miscellaneous;  Part  XVI,  Screw  Threads,  Bolts  and  Nuts; 
Part  XVII,  Tenders  ;  Part  XVIII,  Friction  and  Lubrication;  Part  XIX,  Combustion;  Part  XX,  The ' 
Resistance  of  Trains  ;  Part  XXI,  Proportions  of  Locomotives  ;  Part  XXII,  Different  Kinds  of  Locomo- 
tives ;  Part  XXIII,  Continuous  Train  Brakes;  Part  XXIV,  Performance  and  Cost  of  Operating  Loco- 
motives ;  Part  XXV,  Water-Tanks  and  Turn-Tables  ;  Part  XXVI,  Inspection  of  Locomotives  ;  Part 
XXVII,  Running  Locomotives  ;  Part  XXVIII,  Accidents  to  Locomotives  ;  Part  XXIX,  Accidents  and 
Injuries  to  Persons  ;    Part  XXX,  Responsibilities  and  Qualifications  of  Locomotive  Runners.   -     •  -  • 


1 


>  V 


furnished  upon  application. 


;•    f- 


The  Book  contains  625  pages,  and  about  250  wood  engravings.  The  latter,  with  a  very  few 
exceptions,  are  made  from  original  drawings  of  the  latest  and  most  approved  locomotive  practice  in  the 
country. 

There  is  no  popular  treatise  on  the  locomotive  in  the  English  language  which  gives  so  clear,  simple         :'  | 

and  complete  a  description  of  the  construction  and  working  of  the  locomotive  engine,  or  so  full  an  .  \ 

account  of  modern  American  practice  in  locomotive  construction,  and  of  the  latest  scientific  discoveries  | 

concerning  it ;  all  of  which  the  author  has  attempted  to  make  plain  to  those  who  have  not  even  the  rudi- 
ments of  a  scientific  education.     Sent  by  mail,  prepaid,  on  receipt  of  price,  which  is  $2.50.       ,  .        ,  1 

j  M.  N.   FORNEY,  23  Murray  St.,  New  York. 
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The  WestihgRouse  Air  Brake  Co.- 


.1 
( ■ 


Pittsburgh,   Pa.,   U.  S.  A., 


MANUFACTURERS   OF  THE 


, .;  •.:.-  •  :i  r  .- 


WES 


c  mi 


The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  now  in  use  on  15,000  engines  and 
125,000  cars  in  all  parts  of  the  world.     This  includes  45,000  freight  cars. 

The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  the  only  continubus  brake  that  has 
been  successfully  used  on  freight  trains.  - 

THE  AUTOMATIC  BRAKE  will,  in  consequence  of  its  quick  application,  stop  a  train  in 
the   least   possible  distance.  ^ 

THE  AUTOMATIC  BRAKE  on  freight  trains,  as  in  passenger  service,  applies  itself  instantly 
to  all  parts  of  the  train  in  the  event  of  the  train  breaking  into  two  or  more  parts,  a  feature  of  great 
importance  in  view  of  the  statistics  published  in  the  Railroad  Gazette^  which  show  conclusively  that 
a  majority  of  the  collisions  are  caused  by  the  breaking  in  two  of  trains.  (See  Railroad  Gazette^ 
Feb.  12,   1886,  page   113.) 

THE  AUTOMATIC  BRAKE  also  applies  itself  to  every  car  in  the  train,  in  the  event  of 
any  accident  to  the  brake-apparatus  of  such  a  nature  that  it  would  render  any  non-automatic 
continuous   brake   inoperative. 

THE  AUTOMATIC  BRAKE  can  be  applied  from  the  rear,  or  from  any  portion  of  the 
train,   if   desired.   ^    -^  ■-■  ^"  ;■■'••■  ■  ^^.    ^-     ■;■■:•-■:;...  ^•;;- ^'  ^.  ;■  ■;-t-"\/ '■'-■  •"-•r;.;;' ^  ■■■:;;,-•./■.■";,.  -■•- 

THE  AUTOMATIC  BRAKE  will  effect  an  increase  of  at  least  twenty-five  per  cent,  in 
the  efficient  value  of  freight  rolling-stock,  owing  to  the  quicker  time  that  can  be  made  on  the  road, 
and  the  avoiding  of  delay  at  stations  and  sidings.  Freight  trains  carrying  perishable  goods  are  being 
daily  run  on  passenger  schedules. 

THE  AUTOMATIC  BRAKE,  applied  to  freight  cars,  avoids  the  flattening  of  wheels,  and 
effects  a  yearly  saving,  in  this  item  alone,  nearly  equal  to  the  first  cost  of  the  apparatus.  ;  ■  :   •  :  , 

THE  AUTOMATIC  BRAKE  will  prevent  a  greater  part  of  the  accidents  to  freight  trains, 
which  form  so  large  an  item  of  expense  in  railway  management. 

THE  AUTOMATIC  BRAKE  will  save  employes  from  the  danger  and  exposure  to  which 
they  are  now  subjected,  having  to  ride  on  the  tops  of  cars  in  cold  and  stormy  weather,  and  often 
sacrificing  their  lives  in  the  discharge  of  their  duties. 

THE  AUTOMATIC  BRAKE  is  simple  in  construction  and  operation,  and  cheaply  main- 
tained, the  working  parts  being  combined  in  one  piece  of  mechanism      >  .  '  ;.  :       '5   v  .  -      .    ' 

THE  AUTOMATIC  BRAKE  is  not  an  experiment,  but  is  the  result  of  many  years  of 
practical  experi€;nce,  and  its  capabilities  are  well  known  to  all  railway  managers. 


'  •"     t !  ■  ■  w 


i'm 


A.      * . -  ■ 


Railroad  TournaE 


'■'l  Whole  No.  2,582.] 


NEW  YORK,    NOVEMBER,    1886. 


[Volume  LX.— No.  8. 
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RAILWAY   COUPLINGS. 


BY  MR.  EDWIN    H.  A.  HEINKE,  M.E.,  LOCOMOTIVE   DEPART- 
MENT,   LONDON,    CHATHAM   &   DOVER   RAILWAY-*     - 


The  simplest  form  of  coupling,  as  it  has  existed  for 
many  years,  and  which  is  now  employed  for  wagons,  is 
that  which  takes  the  form  of  several  links,  generally  three, 
or  five,  or  seven,  i  inch  to  1^4  inch  section,  and  from  4 
inch  to  12  inch  long,  inside;  these  are  dropped  by  hand 
over  the  draw-hooks  as  the  wagons  come  together.  This 
style  of  coupling,  when  there  is  a  good  deal  of  slack  to  be 
taken  up,  would,  as  one  could  easily  imagine,  cause  a  great 
amount  of  discomfort  to  passengers,  on  account  of  the 
shocks  and  jerks  which  it  would  subject  them  to  when 
the  train  was  starting  or  pulling  up.  To  do  away  with 
this  jolting  and  jerking,  the  screw  coupling  was  introduced 
on  the  London  &  Northwestern  Railway,  by  an  inspector 
and  shunter  at  Rugby  station,  about  twenty-five  years 
ago,  and  as  a  mechanical  contrivance  adapted  for  this 
purpose,  it  is  hard  to  say  where  it  can  be  improved 
upon.  It  consists  of  a  shackle  that  is  passed  through  the 
draw-hook,  and  a  second  shackle  that  is  dropped  over  the 
next  hook  ;  connecting  these  two  shackles  is  a  bar,  one- 
half  of  which  is  screwed  with  a  right-hand  thread  passing 
through  a  nut  between  the  jaws  of  one  shackle,  and  the 
other  half  screwed  with  a  left-hand  thread  passing  through 
a  nut  in  the  other  shackle;  a  bar  weighted  at  the  end  is 
connected  to  the  center  of  the  screwed  spindle,  and,  by 
turning  this  bar  round,  after  coupling,  the  vehicles  are 
kept  with  their  buffers  well  up  against  each  other,  as  the 
shackles  are  drawn  in  till  they  are  in  a  straight  line  by  the 
action  of  the  double  and  opposite  screws.  The  carriages 
are  thus  kept  well  together,  their  only  movement  being 
due  to  the  compression  of  the  buffer  springs,  the  jerking 
motion  thus  being  reduced  to  a  minimum,  or  entirely  ob- 
viated. This  is  a  great  improvement  on  the  old  system 
of  coupling  carriages,  which  was  to  back  them  against  a 
dead  buffer  stop,  and  then  run  an  engine  against  them  at 
a  slow  speed  ;  the  links  were  held  ready,  and,  as  the  buffers 
compressed,  were  dropped  over  the  hooks,  so  that  when 
the  pressure  was  taken  off  the  couplings  were  taut.  This 
was  a  primitive  and  rough  way  of  doing  things,  exceed- 
ingly uncomfortable  for  passengers,  and  also  very  detri- 
mental to  the  rolling-stock,  as  the  speed  was  not  always 
regulated  to  a  nicety,  and  the  frequent  occurrence  of  these 
shocks  would  naturally  tend  to  shorten  the  life  of  the 
vehicles.  The  slack  in  the  links  for  goods  and  mineral 
traffic  is  not  of  so  much  importance,  though,  no  doubt, 
brittle  goods  stand  a  very  great  chance  of  getting  broken, 
jf  the  engine-driver  is  not  very  careful  in  starting,  and 
feeling  the  weight  cf  his  train  gradually;  and  that  many 
Jinks,  and  not  a  few  draw-bars,  owe  their  retirement  from 


♦  Abstract  of  paper  read  before  Balloon  Society. 


active  life  to  the  tremendous  strain  that  is  suddenly  put 
upon  them  by  the  violent  jerks  they  are  so  often  subject 
to  in  taking  up  the  slack,  as  to  the  inferiority  of  the  iron. 
An  alteration,  which  the  author  believes  is  not  an  im- 
provement, has  been  made  by  making  the  last  link,  which 
is  connected  to  the  draw-hook,  with  jaws  at  one  end  and 
attaching  it  to  the  draw-bar  by  a  pin  and  cotter,  instead 
of  welding  the  link  up ;  in  practice,  the  enormous  strain 
that  the  couplings  are  liable  to  tends  to  lengthen  them, 
the  jaws  then  nip  on  to  the  draw-hook  and  the  links  stand 
straight  out,  which  is  objectionable  on  several  grounds. 

The  ideal  coupling  that  is  required  is  one  that  is  cheap; 
this  is  most  essential ;  and  must  be  easily  and  universally 
applicable  to  all  classes  of  wagons  of  various  companies, 
and  able  to  couple  up  to  all  kinds  of  hooks,  so  that  a 
foreign  wagon  can  go  into  a  home  yard  and  be  worked  in 
without  difficulty.  This  last  may  appear  a  simple  matter, 
but  those  who  are  connected  with  a  railway  know  what  a 
variety  of  sizes  and  patterns  of  Jaooks  can  come  into  a 
yard  in  a  day.  :      • 

It  ought  to  couple  up  to  any  wagon  that  is  not  fitted 
with  a  similar  apparatus,  without  reverting  to  the  present 
or  old  system  of  going  between  the  buffers  ;  it  ought  to 
couple  up  quickly  under  all  conditions,  such  as  on  a  curve, 
when  the  buffers  are  compressed,  as  they  may  be  on  live- 
!  stock,  and  when  the  buffers  are  different  height  from  rail, 
I  due  to  load  ;  and  last,  and  almost  one  of  the  most  import- 
i  ant  of  the  conditions,  is,  that  it  must  be  made  to  suit 
'  different  lengths  of  buffer-head  from  headstock,  and  the 
different  distances  between  the  hooks  of  two  wagons.  It 
may  seem  curious,  but  it  is  a  fact,  that  the  author  has  seen 
the  front  edge  of  draw-hooks  knocked  up,  showing  that 
another  hook  has  actually  run  into  it.  This  would  occur 
only  with  transverse,  laminated  buffing  springs;  but,  as 
there  are  a  good  many  of  this  class  of  wagon  running,  it 
would  have  to  receive  attention,  and  it  shows  how  little 
room  there  is  in  some  cases  to  arrange  any  mechanism. 
To  stand  any  chance  of  being  adopted  or  applied  within 
a  measurable  distance  of  time,  it  ought  not  to  interfere 
verv  much  with  existing  arrangements,  so  that  it  could  be 
introduced  gradually.  So,  when  we  come  to  consider  all 
these  varied  conditions,  the  enormous  and  sudden  strains 
that  wagon  couplings  are  liable  to,  and  which  are  enough 
to  put  the  strongest  mechanism  that  can  reasonably  be 
added,  out  of  order  in  a  moment  and  render  it  unworkable, 
besides  which  it  is  exposed  to  all  weathers,  the  deterior- 
ating action  of  dirt  and  rust,  and  the  little  or  no  attention 
that  is  bestowed  upon  it  to  keep  it  in  order,  it  will  easily 
be  perceived  that  it  is  a  very  difficult  matter  to  get  hold 
of  a  really  good  coupling. 

Having  now  given  some  idea  of  what  an  ideal  coupling 
should  be,  and  the  difficulties  it  has  to  contend  with,  we 
will  proceed  to  see  why  it  is  required.  The  chief  reason 
is  for  the  prevention  of  accidents,  loss  of  life,  and  the  re- 
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duction  of  risks  generally  to  the  men  employed  in  railway 
work,  principally  goods  guards  and  shunters.  The  per- 
centage of  death  and  injury  among  this  class  of  men  being 
very  high,  higher  than  any  other  class ;  for  the  year  1884 
it  was  I  in,  17  injured,  and  i  in  139  killed.  Now,  this  is 
why  the  question  is  a  public  and  leading  one,  and  we 
must  admit  that  it  is  a  very  serious  state  of  affairs,  and 
one  that  naturally  calls  for  some  improvement ;  and  as 
the  work  is  particularly  laborious,  it  ought  to  be,  as  much 
as  possible,  devoid  of  danger;  the  danger  consisting  in 
the  necessity  of  the  men  having  to  go  under  and  between 
the  buffers  in  order  to  couple. 

Another  reason  is  the  saving  of  time,  as  an  automatic 
coupling  which  has  an  instantaneous  movement  would 
not  take  more  than  two  seconds,  and  the  author  doubts 
whether  a  man  could  get  under,  couple,  and  out  again 
under  six  seconds ;  so,  according  to  that,  two-thirds  of  the 
time  is  saved,  which  is  an  advantage;  but  the  saving  of 
labor  is  a  far  greater  one,  for  he  knows  by  actual  experi- 
ence how  hard  the  work  is;  so,  what  with  running  up  and 
down  the  length  of  trucks,  stooping  low  to  get  under  the 
buffers,  then  lifting  heavy  links  up  and  dropping  them 
over  the  next  hook,  getting  out  again,  then  shouting  and 
whistling,  and  doing  all  this,  perhaps,  on  a  bitterly  cold, 
dark  night,  in  a  blinding  storm  of  rain  or  snow,  it  can  be 
imagined  that  a  goods  guard  or  shunter's  life  is  not  a 
happy  one. 

Why  wont  the  different  railways  do  anything  in  the 
matter  ?  The  answer  is  not  difficult  to  seek,  and  is  simply 
the  question,  "  What  return  shall  we  get  for  our  outlay  ? 
We  are  not  a  benevolent  institution,  but  a  company  in- 
trusted with  other  people's  money,  who  rely  on  us  to  re- 
turn them  the  best  interest  we  can.  If  we  lay  out,  say,  £2 
on  each  wagon  we  possess,  on  the  total  number  that  will 
represent  an  immense  sum;  roundly,  more  than  three- 
quarters  of  a  million.  What  shall  we  gain  by  it.'  A 
saving  of  life  ? — certainly.  A  saving  of  time  ? — perhaps. 
Now,  lives  don't  cost  us  anything,  and  the  time  saved  is 
not  of  much  value,  as  a  small  portion  only  is  saved  each 
journey,  and  the  trucks  would,  therefore,  be  waiting  at 
either  end  instead  of  on  the  journey,  the  engine  probably 
being  in  steam  about  the  same  length  of  time  in  each 
case.  Now,  we  are  only  officials,  and  if  the  shareholders 
should  disapprove  of  the  outlay,  and  perhaps  reduction  of 
dividend,  we  should  get  into  trouble." 

Mr.  Heinke  holds  that  what  is  called  the  non-automatic 
system  is  the  best ;  his  reasons  are  these  :  In  the  first  place, 
if  an  automatically  fitted  wagon  comes  next  to  a  non- 
fitted,  it  is  useless  as  regards  the  coupling  process,  which 
has  then  to  be  effected  by  going  underneath  and  coupling 
in  the  old  style.  Secondly,  the  basis  of  all  automatic 
couplings  is  a  rigid  projection  on  one  wagon  sliding  up  a 
similar  rigid  projection  on  the  opposite  one.  Now,  a  rigid 
projection  in  front  of  the  hook  is  objectionable  and  danger- 
ous, not  so  much  on  what  is  called  dead  buffer  stock,  because 
the  distance  between  two  wagons  is  fixed  and  unalterable ; 
but  with  live  or  spring  buffers  the  case  is  very  different,  as 
the  strokes  vary  so  much,  ranging  from  io>^  inches  to  3>^ 
inches,  or  even  less  when  the  wagons  have  been  on  the 
road  some  time  and  the  springs  are  worn.  The  difficulty 
of  arranging  the  mechanism  that  will  suit  these  different 
lengths  is  easily  understood,  and  though  everything  may 
be  nice  and  comfortable  when  the  buffers  of  the  wagon  are 


just  touching,  it  i^  a  different  matter  when  they  collapse, 
and  as  this  di^nce  varies  from  7  inches  to  21  inches, 
something  will  in  all  probability  foul,  unless,  of  course, 
special  arrangement  is  made  for  special  cases  ;  but  that  is 
not  of  much  use,  as  wagons  are  continually  being  changed 
as  regards  their  relative  position  to  each  other,  and  it  is 
as  likely  as  not  for  one  to  get  another  next  to  it  that  will 
render  the  arrangement  useless,  although  fitted  in  the 
same  way.  It  is  then  that  this  rigid  projection  becomes 
dangerous,  as  the  man  must,  in  that  case,  go  underneath 
to  couple.  Another  point  is  that,  although  automatic 
couplings  couple  automatically,  they  cannot,  of  course, 
uncouple  in  the  same  way ;  having,  therefore,  to  be  un- 
coupled by  hand,  they  do  not  do  away  with  the  necessity 
of  a  man  to  attend  to  them,  and  he  ought  in  either  case 
to  be  on  the  spot,  to  make  sure  that  the  coupling  has 
been  properly  performed,  and  that  those  wagons  that  are 
not  required  are  out  of  gear;  for.  if  they  were  in  gear,  the 
shock  of  the  engine  running  back  on  a  line  of  trucks 
would  probably  couple  up  more  than  was  wanted,  the 
driver  would  go  off  with  the  wrong  ones,  and  much  delay 
and  inconvenience  would  be  caused.  Now,  with  the  non- 
automatic  couplings  this  could  not  happen.  The  man 
would  have  to  perform  the  coupling  operation  as  he  does 
now,  only  without  danger  to  himself,  more  quickly,  and 
with  less  fatigue  ;  but,  doing  it  himself,  he  would  be  quite 
sure  it  was  properly  done. 

The  author  has  given  the  subject  of  coupling  a  good 
deal  of  attention  lately,  and  the  result  is,  that  he  has  pro-l 
duced  one.  Through  the  kindness  of  Mr.  Kirtley,  two 
wagons  have  been  fitted  with  it,  and  are  running  on  the 
London,  Chatham  &  Dover  Railway.  The  principle  of  the 
coupling  is  that,  by  means  of  a  handle  on  the  outside  of  the 
wagon,  a  single  and  instantaneous  movement  effects 
either  the  coupling  or  uncoupling,  by  means  of  the  lifter, 
and  is  worked  by  one  hand.  This  raises  the  suspension- 
link  in  a  slanting  direction  to  a  horizontal  position,  and 
clear  of  the  opposite  hook  when  the  buffers  are  touching. 
At  the  moment  this  takes  place,  the  auxiliary  links,  which 
are  connected  to  the  coupling-link  and  to  the  cross-shaft, 
come  into  play  and  turn  the  coupling-link  on  the  center 
or  joint  between  the  suspension  ajid  coupling-link,  and 
tilt  it  over  the  draw-hook  on  the  opposite  wagon ;  it  is 
now  coupled. 

In  one  arrangement  shown,  the  handle  can  then  be 
swung  back  and  out  of  the  way,  the  lifter  being  divided 
for  that  purpose ;  to  uncouple,  raise  the  lifter  smartly  by 
means  of  the  handle  again,  the  coupling-link  is  raised 
clear  out  of  the  hook,  and,  being  balanced,  drops  back 
again  into  the  normal  and  vertical  position  under  the 
hook,  out  of  the  way,  and  clear  of  everything.  If  anything 
goes  wrong  with  the  mechanism,  the  pins  can  be  knocked 
out  and  it  can  be  coupled  by  hand  in  the  ordinary  way,l 
not  being  much  heavier  than  the  links  now  in  use.  In 
the  sudden  and  rough  stoppages  that  often  occur  in  goods 
trains,  the  sudden  reduction  of  distance  between  the 
wagons,  due  to  the  compression  of  the  spring  buffers,  is 
taken  up  in  the  joint  between  the  suspension  and  coup- 
ling-link, so  there  is  no  liability  of  parts  fouling,  or  damage 
occurring  to  headstocks  or  ends  of  wagons.  The  auxili- 
ary links,  on  which  there  is  no  strain  at  all  in  the  ordinary 
way,  would,  in  the  event  of  the  suspension-link  breaking, 
form  a  safety-chain.     For  coupling  on  curves  the  top  of 
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-  the  coupling-link  is  widened.     The  whole  of  the  lifting 

..  arrangement,  brackets,  cross-shaft,  handle  and  lifters,  go 

.  up  together  bolted  to  the  headstock,  and,  if  Gedge's  hook 

;   is  used,  the  suspension-link  can  be  dropped  in  and  the 

whole  arrangement  is  applied  in  a  very  short  time,  and  at 

a  moderate  cost,  as  there  is  no  fitting  required  ;  the  parts 

being  forgings  in  the  rough,  all  the  machining  that  is  re- 

.  quired  is  the  drilling  of  the  holes.    Another  point  is  that, 

,  in  this  arrangement,  you  can  feel  by  the  weight  on  the 

handle  whether  the  trucks  are  coupled  or  not,  without 

looking,  or  if  unable  to  see  on  account  of  the  darkness. 

In  reference  to  the  cradle-coupling  system,  it  has  many 

,  good  points,  one  being  absence  of  any  attachments  to  the 

links,  thus  leaving  them  free  after  the  coupling  has  been 

effected  ;  though,  on  the  other  hand,  on  a  dark  night  there 

would  probably  be  some  difficulty  in  getting  the  links  set 

properly  in  the  cradle  before  lifting  them  up  to  couple. 

Then  there  is  the  pole  coupler.  Opinions  appear  to 
differ  very  much  on  the  point  of  its  utility  and  conven- 
:  ience  ;  but  there  is  no  doubt  about  one  thing,  and  that  is 
its  cheapness.  I  have  seen  it  at  work,  and  the  coupling 
can  be  done  quickly  by  those  who  have  practiced  with  it ; 
but  it  requires  two  hands,  and  light ;  the  pole  has  to  be 
carried  about,  which  is  objected  to  very  much,  as  the 
shunter  has  already  his  flags  or  lamp  to  carry,  as  the  case 
may  be ;  and  I  have  heard  that  the  men  have  often  thrown 
down  the  pole  and  have  coupled  by  hand.       .    .:  .      ; 

The  adoption  of  a  mechanical  coupler  is  a  serious 
matter  for  a  railway  company  to  consider,  the  Northeast- 
ern alone  having  over  75,000  wagons,  the  other  companies 
possessing  varying  numbers,  according  to  the  size  of  the 
line,  going  down  as  low  as  516  on  the  North  London 
Railway.  The  total  number  of  wagons  in  the  United 
Kingdom  is  nearly  half  a  million,  so  that  what  is  called  a 
non-automatic  system  is  the  best,  and  the  most  likely  to  be 
adopted,  as,  generally  speaking,  it  involves  less  expense, 
and  meets  more  of  the  conditions  which  are  so  numerous 
and  that  have  to  be  studied  on  a  railway. 


ENGLISH   AND  AMERICAN    LOCOMOTIVES. 


No.  II. 


{From  the  Mechanical  World.) 


In  American  locomotives  the  boiler  presents  several 
features  of  novelty  to  the  eye  of  the  English  locomotive- 

.  boiler  maker.  One  of  the  first  details  of  construction 
^vhich  will  strike  him  as  peculiar  is  the  method  of 
attachment  of  the  front  tube  plate.  The  English 
method  is  to  attach  the  tube  plate  to  the  barrel  of  the 
boiler  by  means  of  an  angle-iron  ring,  as  shown  in  Fig.  i, 
the  tube  plate  being  flanged  forward  for  the  attachment 

,of  the  smoke-box  plate.  In  American  practice  the  boiler 
barrel  does  not  stop  just  short  of  the  tube  plate  as  in  an 
English  engine,  but  continues  right  on  past  the  plate,  and 
in  reality  forms  a  portion  of  the  smoke-box.  The  tube 
plate  is  quite  distinct  from  the  smoke-box,  and  is  simply 
a  circular  plate  with  edge  flanged  forward,  of  a  diameter 

'  equal  to  the  inside  diameter  of  the  front  barrel  ring  with- 
in which  it  is  riveted,  as  in  Fig.  2.vv'Jv  r      ^vV  -^^      - 

A  front  tube  plate  is  therefore  removable  without  dis- 
turbance of  the  smoke-box  connections.  The  dome  con- 
nection is  made  by  flanging  outwardly  the  base  of  the 


dome,  and  riveting  it  through  the  edge  of  the  boiler  crown 
and  through  the  horizontal  flange  of  a  strengthening  ring, 
the  vertical  flange  of  which,  in  turn,  is  riveted  through  the 
base  of  the  dome  above  the  flange.  A  very  strong  con- 
nection is  thus  formed.  Another  plan  which  the  writer 
has  found  in  boilers  made  at  the  Baldwin  Locomotive 
Works,  is  that  shown  by  the  sketch,  Fig.  3.     Here  the 
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Fig.  I.  :       ■        ■        '■'■'     Fig.  a.  - 

dome  is  flanged  outwardly  and  riveted  through  the  boiler- 
crown  plate,  which  in  turn  is  flanged  upwards  and  riveted 
to  the  dome,  a  neat  and  strong  connection  resulting.  The 
Baldwin  fire-door.  Fig.  4,  also  is  similarly  flanged,  no  solid 
ring  being  employed  and  the  rivet-heads  are  not  exposed  to 
the  fire.  The  fire-box  of  an  American  engine,  too,  presents 
points  of  diversity  in  that  it  is  made  from  steel  and  frequent- 
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ly  corrugated,  the  stud-stays  being  of  iron,  not  of  copper. 
Frequently,  the  form  and  method  of  flanging  of  the  plates 
closely  or  exactly  resembles  those  to  which  we  are  here 
accustomed,  but  the  tube  plate  is  often  a  distinct  piece 
from  the  rest  of  the  fire-box,  being,  like  the  front  tube 
plate,  a  plain,  flanged  plate  riveted  about  5  inches  forward 


\^ 
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of  the  lower  fire-box  plate  to  which,  and  to  the  fire-box 
crown.  It  is  flanged  and  riveted,  as  in  Fig.  5. 

The  dome  crown  is  customarily  of  cast-iron,  and  to  it  is 
attached  the  regulator  apparatus,  the  valve *of  which  is  of 
the  double-beat  description  of  cast-iron  and  approximately 
in  equilibrium.  Fig.  6.  With  such  a  valve  the  difficulty 
of  handling  a  regulator  lever  is  minimized.  The  regulator 
lever  is  horizontal  and  draws  backwards  and  forwards,  to 
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and  from  the  back  fire-box-casing  plate.  The  tubes,  in 
place  of  brass,  are  of  iron,  and  cast-iron  is  used  for  the 
smoke-box  door,  funnel  base-piece,  exhaust-pipe  in  smoke- 
box,  as  well  as  for  dome  crown,  as  mentioned  above.  The 
staying  of  the  fire-box  top  differs  from  our  own  prac- 
tice in  that  the  girder  stays  extend  across  the  box  not 
longitudinally.  These  are  of  wrought-iron,  placed  in  pairs 
wide  enough  apart  to  admit  of  the  suspension  bolts  passing 


Fig.  6 


Fig.   7. 


between.  They  are  held  together  at  the  top  by  plate- 
washers,  with  turned-down  edges  upon  each  bolt,  and  the 
bolts  occur  about  every  4/^  inches,  and  are  nutted  up  in- 
side the  box  by  thin  nuts,  or  by  riveting  over  with  a  taper 
neck  to  the  bolt,  which  serves  to  form  a  tight  joint  in  the 
crown-plate.  Fig.  7.  The  girders  are  held  off  from  the 
crown-plates  by  distance  pieces  of  cast-iron.  Otherwise 
the  general  form  of  boiler  does  not  differ  from  the  English 
type,  unle$s  it  be  in  the  standard  passenger  locomotive, 


Fig.  8. 

the  boiler  of  which  has,  a  sloping  junction-piece  between 
the  barrel  and  the  fire-box  crown.  This  coned  portion 
gives  a  very  distinctive  appearance  to  an  American  engine, 
and  is,  in  fact,  quite  a  feature  in  the  general  impression 
they  convey  to  the  eye  of  a  stranger. 

The  cylinder  is  a  notable  feature  in  an  American  loco- 
motive. This  is  universally  of  the  outside  type,  and  is 
placed  horizontally.  Each  cylinder  is  cast  with  a  large 
side   bracket,  and  the  two  castings  are  united   by  bolts 


Fig.  9. 


under  the  center  of  the  smoke-box,  as  shown  in  Fig.  8. 
The  two  wings  or  brackets  thus  united  form,  therefore,  a 
seat  for  the  smoke-box.  The  valve-chest  is  not  cast  with 
the  cylinder,  and  the  working  face  stands  above  any  por- 
tion of  the  cylinder,  and  is,  ^erefore,  perfectly  accessible 
to  the  tool  of  the  planer.  The  valve-chest  is  formed 
simply  by  placing  a  square  frame  of  cast-iron,  about  five 
inches  deep,  surrounding  the  ports  on  the  cylinder  face. 
A  flat  cover  placed  over  this  completes  the  chest,  which 


is  united  to  the  cylinder  by  bolts,  which  pass  through  the 
chest  cover  outside  the  chest-ring  itself  and  into  the  body 
of  the  cylinder,  which  is  about  one  inch  below  the  valve 
seating.  By  removing  the  nuts  of  these  studs,  not  only  is 
the  chest  cover  removable,  but  the  whole  valve-chest  also, 
with  valve  and  spindle.  An  enormous  saving  of  time  is 
thus  effected,  and  the  accessibility  secured  is  a  very  seri- 
ous and  important  item  in  hot  climates,  where  men  will 
not.  or  cannot,  do  efficient  work  doubled  up  under  a  hot 
engine  with  inside  chests.  In  the  American  engine  the 
valve  is  as  accessible  almost  as  the  regulator  handle.  The 
cylinders  are  attached  to  the  bars  of  the  framing  by  long, 
vertical  through  bolts  and  horizontal  keys,  and  the  annexed 
sketch.  Fig.  9,  will  serve  to  show  how  this  is  accomplished. 
The  cylinder  is  held  between  two  bars  of  the  frame,  the 
lower  one  of  which  projects  from  the  lower  end  of  the 
nearest  axle-fork,  and  the  upper  one  of  which  is  a  separate 
bar  bolted  to  the  projecting  upper  member  of  the  frame. 
It  is  easy  to  see  from  this  that  the  total  removal  of  the 
cylinders  can  be  readily  and  speedily  effected  by  removing 
these  bars.  This  method  of  cylinder  attachment  is  em- 
ployed for  large  and  powerful  engines,  as  it  is  convenient 
in  regard  to  the  construction  of  the  frame  for  wheels  of 
small  diameter;  but  in  lighter  engines  of  the  passenger 
type,  the  framing,  forward  of  the  leading  driver,  is  of  a 
single  bar  only,  attached  to  the  cylinder  castings  at  the 
level  of  the  center  line  of  the  cylinder,  by  bolts  passing 
transversely  through  the  frame-bar  and  a  projecting  flange 
beneath  the  casting.  The  arrangement  of  cylinders  hori- 
zontally, admits  of  such  a  symmetrical  construction  that 
both  cylinders  may  be  and  are  cast  from  one  pattern,  and 
finished  irrespective  of  which  side  of  the  engine  they  may 
be  finally  placed. 

Turning  to  the  valve-motion,  we  find  that  the  slide- 
valve  is  always  upon  the  top  of  the  cylinder,  as  shown  in 
our  Fig.  8,  within  a  chest  formed  of  a  four-sided  ring  with 
rounded  corners  and  a  cover-plate.  The  joint  between 
the  chest  cover  and  chest  ring,  as  well  as  between  the 
chest  ring  and  cylinder  face,  is  made  by  means  of  a  ring 
of  thick  copper  wire  let  into  a  groove  tooled  in  the  edges 
of  the  chest  ring,  and  brazed  to  an  even  thickness  at  the 
joint  of  the  wire.  The  valve  itself  is  of  cast-iron,  so  dis- 
pensing with  the  expensive  gun-metal  which,  contrary  to 
stationary  practice,  forms  the  material  used  by  our  own 
locomotive  builders,  though  it  is  well  known  that  cast- 
iron  is  so  eminently  satisfactory.  The  valve  spindle 
works  through  a  stuffing-box  at  the  back  end  of  the  chest, 
no  front  box  or  blind  gland  being  necessary.  The  spindle, 
which  is  forged  solid  with  the  valve  buckle,  is  cottered 
outside  the  chest  in  a  parallel  socket  at  the  end  of  the 
valve-rod,  which  is  jointed  at  its  other  extremity  to  the 
head  of  a  lever  standing  vertically  from  the  rocking-shaft, 
which  also  carries  on  another  hanging  lever  the  link- 
block,  and  no  allowance  is  made  in  the  valve  spindle  and 
rod  for  the  versed  sine  of  the  arc  described,  this  small 
amount  being  considered  as  sufficiently  allowed  in  the 
length  of  the  valve-rod,  which  is  very  great.  ;=;  1 

The  link-blocks,  therefore,  being  connected  to  the 
hanging  lever  of  the  rocking-shaft,  have  a  motion  opposite 
to  the  valve,  and  the  versed  sine  of  the  arc  described  by 
the  link-block  center  is  pretty  well  counteracted  and  bal- 
anced by  the  versed  sine  described  by  the  suspended  point 
of  the  link,  which  is  hung  from  the  "  weight "  shaft  above. 
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the  "  weight "  shaft  being  so,  however,  in  name  only,  for  in 
place  of  the  cumbrous  balance  weight  to  which  we  are 
accustomed,  the  link-motion  is  balanced  by  a  coiled 
spring  in  a  neat  box  on  the  "  weight  "  shaft,  which  spring 
is  adjustable  to  exactly  balance  that  portion  of  the  weight 
of  the  gearing  which  comes  upon  it. 

The  links  themselves  are  built  up  in  sections,  bolted 
together  at  each  end  where  attached  to  the  eccentric  rods, 
and  the  eccentric  rods  are  attached  to  cast-iron  straps  in 
two  pieces,  encircling  eccentrics  also  made  in  halves,  the 
larger  half  of  cast  and  the  smaller  often  of  wrought-iron. 
Wrought-iron  working  parts  are  all  properly  casehardened. 

From  the  foregoing  it  will  appear  that  there  is  nothing 
in  American  locomotive  practice  differing  greatly  from 
the  modern  practice  of  our  own  stationary-engine  builders. 
It  is  not  many  years  since  gun-metal  slide-valves  were 
common  enough,  or  since  eccentric  straps  were  of  the 
same  metal  or  of  wrought-iron.  All  this  has  pretty  well 
disappeared,  and  we  only  find  cast-iron  employed,  with 
safety  and  economy ;  but  in  locomotive  practice  we  hav^e 
adhered  to  the  older  rule,  and,  therefore,  have  been  un- 
able to  reduce  the  cost  of  locomotives  in  the  same  ratio 
as  first-class  stationary  engines.  In  America,  both  classes 
of  work  have  run  in  parallel  grooves,  with  corresponding 
advantage  to  the  locomotive  builder.  It  would  have  been 
impossible  to  convey  in  so  few  words  a  description  of 
English  locomotives,  which  should  as  accurately  describe 
general  features  as  have  sufficed  in  our  brief  description 
of  the  American  engine.  What  we  have  said  applies  not 
only  very  largely  to  both  goods  and  passenger  engines, 
but  also  to  the  builds  of  diflerent  makers.  In  the  one 
item  of  cylinders  alone,  whilst  the  whole  of  the  American 
practice  is  combined  in  the  words :  outside,  horizontal 
with  top  valve  chests — English  practice  is  ranging  all  over 
the  field,  and  includes  every  feasible  inclination  either  up 
or  down,  inside  or  outside,  with  valve  chests  anywhere. 
To  pull  a  train  of  150  tons  on  the  Midland  Railway  re- 
quires something  very  similar  but  still  different  from 
what  is  required  on  the  Lancashire  &  Yorkshire,  or  the 
North  British.  The  Manchester,  Sheffield  and  Lincoln- 
shire again  differ  in  slight  particulars.  The  London  & 
Northwestern,  and  Great  Northern  differ  again,  and  for 
their  own  traffic  will  use  two  different  engines  for  the 
same  train  on  different  days.  We  have  no  uniformity  in 
a  country  wherein  no  place  is  i.ooo  miles  from  any  other, 
and  climate  and  general  contour  of  country  are  equal.  In 
America,  over  a  territory  vastly  greater  in  distances  and 
variations  of  climate,*no  such  wide  discrepancies  of  prac- 
tice appear,  and  comparatively  few  classes  cover  the  range 
of  requirements.  For  main-line  work  they  have  the  four- 
coupled  passenger  engine  of  the  "  American  "  type,  for 
heavier  traffic  the  six-coupled  "  Mogul  "  type,  and  for 
heavy  freight  work  the  "Consolidation,"  or  eight  wheels- 
coupled  engine.  American  locomotives  have  been  usually 
very  poorly  supplied  in  the  matter  of  the  foot  plates. 
Very  poor  apologies  for  these  are  to  be  found,  a  mere 
shelf  attached  to  the  side  of  the  boiler  barrel  being  all 
that  exists.  Now,  however,  we  are  informed  that  more 
substantial  plates  are  fitted,  so  as  to  render  the  duties  of 
the  engineer  much  safer  than  they  have  been.  In  this 
respect  American  builders  may  well  take  a  lesson  from 
English  practice,  which  embodies  foot-plates  of  great 
width.  -/-?■•-;■:■:■,■■...•   •.-,■■■■•.   ;^'■^/■■^-   ••■••:..■•  *:  •:■/ ■■^• 
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-  ""  '  ^   •  October  15th,  1886. 

ANNOUNCEMENT   OF  THE   RESULTS  OF   LETT  I  R    BALLOTS. 

The  following  are  the  results  of  the  voting  by  letter 
ballot  on  the  questions  submitted  to  the  members  by  a 
circular,  dated  August  loth,  1886  : 

On  the  first  question — *'  Are  you  in  favor  of  the  adoption, 
as  a  standard,  of  the  dimensions  and  form  of  double  dead- 
blocks,  described  and  illustrated  under  heading  I,  Figs. 
i-3?"(see  next  page)— there  were  381  affirmative  and  119 
negative  votes  cast.  As  two-thirds  of  all  the  votes  cast  are 
required  for  the  adoption  of  a  standard,  and  as  the  pro- 
posed "  dimensions  and  form  of  double  dead-blocks " 
received  more  than  that  proportion,  //ley  have  been  adopted 
as  standards  of  the  Master  Car-Builders  Association. 

On  the  second  question — "  Are  you  in  favor  of  the 
adoption,  as  a  standard,  of  the  dimensions  of  beams  for 
double  dead-blocks  described  and  illustrated  under 
heading  II,  Figs.  4  and  5?" — there  were  375  affirmative 
and  126  negative  votes  cast.  The  proposed  "dimen- 
sions of  beams  for  double  dead-blocks  "  have,  therefore, 
been  adopted  as  standards.        :••;-;.  ,  .    r  -■:.  .; 

On  the  third  question — "  Are  you  in  favor  of  the  adop- 
tion of  34>^  inches  from  the  level  of  the  top  of  the  rail  to 
the  center  of  the  hook,  as  the  standard  height  for  the 
draw-bars  of  passenger  cars  ?  " — there  were  246  affirmative 
and  276  negative  votes  cast.  As  the  proposed  height  of 
draw-bars  for  passenger  cars  did  not  receive  two-thirds  of 
the  votes  cast,  it  is  not  adopted  as  a  standard.    :  .  ■ .,  5 

On  the  fourth  question — "  Are  you  in  favor  of  the  adop- 
tion, as  a  standard,  of  the  form  of  tread  and  flange  for  car- 
wheels,  represented  by  the  engraving  under  heading  IV, 
Fig.  6.''" — there  were  411  affirmative  and  91  negative 
votes  cast.  The  proposed  form  of  tread  and  flange, 
therefore,  has  been  adopted  as  a  standard.      ■,  .   V->^;- 

On  the  fifth  question — "  Are  you  in  favor  of  the  adop- 
tion, as  a  standard,  of  the  '  Christie '  brake-shoe }  " — there 
were  369  affirmative  and  130  negative  votes  cast.  The 
"  Christie  "  brake-shoe,  therefore,  has  been  adopted  as  a 
standard.  \     '   ■■' "    -:'/"";'; '';   '.■"•■"•;  -'-'■-  ':■'■■'■":■..■.■  \---    ■,.. 

ACTION  OF  THE  EXECUTIVE  COMMITTEE  OF  THE  MASTER 
CAR-BUILDERS'   ASSOCIATION,    AT   A    MEETING 

HELD  IN   NEW-YORK,  SEPT.    16,    1886.  .■■''_[ 


AUTOMATIC  COUPLERS. 

The  following  resolution  was  adopted  by  the  com- 
mittee, "That  hereafter  the  executive  committee  will  not 
examine  into  the  merits  of  any  car-coupler  unless  it  has 
been  put  into  practical  use,  and  the  inventor  of  it,  or  the 
owners  of  the  patents,  sign  a  written  statement  that  they 
believe  it  to  be  as  near  perfect  as  they  know  how  to  make 
it,  and  then  get  five  members  of  the  association  to  certify 
that  they  believe  the  coupler  is  a  practicable  one,  with  a 
recommendation  that  the  executive  committee  investi- 
gate its  merits."-    .    vi    :   -'  ■■'v   "^    :-:i~    ■'-'■\Z:    ''■:''■''  '..'■'■■ 

;-.;.;>  WHEEL-DEFECT   GAUGE.  -■   /^' '  V;     V  /" 

A  resolution  was  adopted  recommending  "  that,  at  the 
next  convention  of  the  association,  the  radius  of  the  curve 
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for  the  throat  of  the  flange  of  the  wheel-defect  gauge  should 
be  made  -(\  m.  instead  of  ^  in.,  and  the  committee  also 
recommended  that  railroad  companies  make  this  change 
now." 

The  following  engraving.  Fig.  7,  represents  the  gauge 
with  the  proposed  change. 

BRAKE  TRIAL    FUND. 

The  secretary  reported  that  he  had  received  $25.00  from 
each  of  the  following  companies  to  defray  the  expenses  of 
the  brake  trials  made  at  Burlington,  Iowa  :  *\ 


STANDARD  FORM  FOR  THE  TREADS  AND 
FLANGES   OF  CAST-IRON    AND   STEEL-TIRED 

CAR  WHEELS. 


A  resolution  was  adopted  instructing  the  sub-com- 
mittee, which  was  appointed  at  Niagara  Falls,  to  raise 
funds  to  defray  the  expense  of  the  brake  trials,  and  to 
solicit  railroad  companies  to  contribute  the  money  re- 
quired, which  is  $500.00,  to  publish  the  brake  committee's 
report. 

AMENDMENTS   TO   THE   RULES   OF    INTERCHANGE. 

The  secretary  was  instructed  to  send  a  circular  to  the 
members  of  the  association,  requesting  them  to  suggest 
to  the  executive  committee  any  amendments  or  changes 


WHEEL    DEFECT    GAUGE 
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rheo.  N.  Ely,  Pennsylvania  Railroad. .     ...  ' $25.00 

Boston  &  Albany  Railroad  Company 25.00 

Atchison,  Topeka  &  Santa  Fe  Railroad  Company 25.00 

Chicago,  Milwaukee  &  St.  Paul  Railroad  Comp.iny  ..  25.00 

Northern  Pacific  Railroad  Company 25.00 

Louisville  &  Nashville  Railroad  Company 25.00 

Chicas^o  &  Northwestern  Raiiroad  Company 25.00 

Cleveland,  Col.,  Cin.  &  Ind.  Railroad  Company 25.00 

Illinois  Central  Railroad  Company 25.00 

New  York,  Lake  Erie  &  Western  Railroad  Company.  25.00 

Pittsburgh,  Cincinnati  &  St.  Louis  Railroad  Co 25.00 

Grand  Trunk  Railway  Company 25.00 

Baltimore  <&  Ohio  Railroad  Company 25.00 

L'nion  Pacific  Railroad  Company ..,......,,...,;  25.00 

Total ..,..«...........>.  $350.00 

:,*■;■■■- 


to  the  rule  of  interchange  which  the  members  may  think 
are  required. 

Hardening  Mild  Steel: — A  writer  in  Engineering 
calls  attention  to  the  fact,  which,  he  says,  is  not  so  gener- 
ally known  among  engineers  as  it  might  be,  that  even  the 
very  soft  steel  plates  now  used  for  boilers,  etc.,  can  be 
hardened  by  quenching  to  a  very  great  extent.  Reports  o  f 
a  large  number  of  experiments  are  given  to  prove  this  fact. 
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LIST  OF  SUBJECTS, 

WITH  THE  COMMITTEES  APPOINTED  TO  REPORT  THEREON 

AT   THE    ANNUAL   CONVENTION  OF   THE   MASTER 

CAR-BUILDERS' ASSOCIATION,  TO  BE  HELD 

IN    MINNEAPOLIS,  JUNE    14th,  1887. 


/.  Standards  and  Appliances  for  the  Safety  of  Train- 
men : 

In  1884,  the  committee  on  this  subject  was  appointed 
in  accordance  with  the  following  resolution:  "Resolved, 
That  a  committee  be  appointed  to  prepare  a  circular  call- 
ing the  attention  of  railroad  managers  to  the  standards 
and  the  appliances  for  the  safety  of  trainmen,  which  have 
been  recommended  by  this  association,  and  that  this  com- 
mittee be  urged  to  do  everything  in  its  power  to  secure 
their  adoption."  At  the  convention  held  in  1885.  the 
committee  was  discharged,  and  a  resolution  was  passed  to 
have  a  new  one  appointed.  This  committee  was  con- 
tinued in  1886. 

H.  Hegewisch.  United  States  Rolling- Stock  Company, 
No.  35  Wall  street,  New  York. 

John  Kirby,  Lake  Shore  &  Michigan  Southern,  Cleve- 
land, O. 

M.  N.  Forney,  No.  23  Murray  street.  New  York. 

2.  British  and  Continental  Practice  in  Matters  of  Inter- 
est to  the  Master  Car-Builders'  Association  : 

R.  H.  Soulc,  New  York,  Lake  Erie  k.  Western,  Buffalo, 
N.  Y. 

Wm.  McWood,  Grand  Trunk,  Montreal,  Canada. 

Henry  A.  Whitney,  Intercolonial,  Moncton,  N.  B. 

J.  Automatic  Freight-Car  Brakes  :  - 

Godfrey  Wi  Rhodes,  Chicago,  Burlington  &  Quincy. 
Aurora,  111. 

Geo.  Hackney,  Atchison,  Topeka  &  Santa  Fe,  Topeka, 
Kan. 

B.  Welch,  Central  Pacific.  Sacramento,  Cal. 

John  S.  Lentz,  Pennsylvania  &  New  York  Canal  &  Rail- 
road Company,  Packerton,  Pa. 

W.  T.  Hildrup,  Harrisburg  Car  Co.,  Harrisburg,  Pa. 

4.  The  Comparative  Advantages  of  the  Two  Methods  of 
Constructing  Freight-Cars,  with  and  without  Platform 
Timbers  or  End  Sills  projecting  from  the  End  of  the  Car  : 

This  committee  was  continued,  its  scope  enlarged,  and 
it  was  empowered  to  submit  plans  giving  two  standards 
for  the  end  floor-framing  of  freight-cars. 

E.  B.  Wall,  Pittsburgh,  Cincinnati  &  St.  Louis,  Colum- 
bus, Ohio. 

B.  K.  Verbryck,  Chicago,  Rock  Island  &  Pacific,  Chi- 
cago, 111. 

Geo.  W.  Cushing,  Northern  Pacific,  St.  Paul,  Minn. 
W,  H.  Harrison,  Baltimore  &  Ohio,  Baltimore,  Md. 
W.   F.  TurrefT,  Cleveland,  Col.,  Cinn.  &   Ind.,  Cleve- 
land, O. 
J.  Maximum  Outside  Dimensions  of  Freight -Cars  : 
John  P.  Levan,  Pennsylvania  Railroad,  Altoona,  Pa. 

C.  A.  Smith,  Union  Tank  Line,  267  Fourth  street, 
Jersey  City,  N.j  J. 

Geo.  C.  Watrous,  Detroit,  Lansing  &  Northern  Rail- 
road, Ionia,  Mich. 

6.  Standard  Draw-Gear  for  Non-Automatic  Couplers: 

5.  B.  Haupt,  Norfork  <S:  Western  Railroad,  Roanoke,  Va. 
J.  N.  Mileham,  New  York,  Lake  Erie  &  Western  Rail- 


road, 234  Thirc 


street,  Jersey  City,  N.  J. 


Allen  Cooke,  Chicago  &  Eastern  Illinois  Railroad,  Dan- 
ville, 111.      ■  ■'•  ^^  ■..^'- -..r-"  V'"' .1  -^f'vX'  :.--'.:' 

7.  Appliances  to  Prevent  the  Slipping  of  Wheels,  both 
Passenger  and  Freight :  ,. 

J.  W.  Marden,  Fitchburg  Railroad,  Boston.  Mass. 

F  M.  Wallis,  Philadelphia,  Wilmington  &  Baltimore, 
Philadelphia,  Pa. 

W.  H.  Day,  Wilmington,  Columbus  &  Augusta  Rail- 
road, Florence,  S.  C.  0-     r.'  \vH   >;;%;■;. ,:         >  - 

S.  Standard  Freight-Car  Truck  and  Axle  for  Cars  of 
60,000  lbs..  Capacity :     v.,-    ',  v.-    . -.     .^ 

This  committee  is  instructed  to  suggest  means  for 
having  the  axles  made  uniform  in  size. 

Joseph  Wood,  Pennsylvania  Company,  Fort  Wayne,  Ind. 

H.  Roberts,  Chicago,  Grand  Trunk  &  Detroit,  and  De- 
troit, Grand  Haven  &  Milwaukee,  Detroit,  Mich.    . 

M.  M.  Martin,  Wabash,  St.  Louis  &  Pacific,  Decatur,  111. 

Leander  Garey,  Hartsdale,  Westchester  Co.,  N.  Y. 

^R.  C.  Blackall,  Delaware  &  Hudson  Canal  Co.,  Albany, 

n'  Y. 

p.  Standard  Sizes  of  Lumber  for  Freight-Cars  :    '    ' 
Wm.  Forsyth.  Chicago,  Burlington  &  Quincy  Railroad, 
Aurora,  111.     ■■.■■■■■:■:  ;■•''  ■••:  '--rry  '■■  ;■■>.      .  :':.•_;■  ':'; .  ,.'•.'.  ■  ■■:'.'^'"' 
Frank  J.  Hecker,  Peninsular  Car  Works,  Detroit,  Mich. 
W^.  R.  Davenport,  Erie  Car  Works,  Erie,  Pa.  ,, 

fo.    The  best  Form  and  Construction  of  Car-Roofs  : 
J.  D.  Mcllwain,  Grand  Trunk  Railway  (Great  Western 
Division),  London,  Ont. 
Samuel  Irwin,  Missouri  Pacific  Railroad,  Sedalia,  Mo.  ■ 
L.  Packard,  New  York  Central  &  Hudson  River  Rail- 
road, West  Albany,  N.  Y. 

//.  Subjects  to  be  Reported  at  the  Next  Annual  Convention 
for  Investigation  and  Discussion  at  the  Succeeding  Con- 
vention : 

J.  W.  Marden,  Fitchburg  Railroad,  Boston,  Mass.         ', 
John  W.  Cloud,  Pennsylvania  Railroad,  Altoona,  Pa. 
Thomas  A.  Bissell,  New  York  Central  Sleeping  Car  Co., 
Buffalo,  N.  Y. 

12.  Committee  of  Arrangements  for  the  Next  Annual 
Convention  : 

Geo.  W.  Cushing,  Northern  Pacific  Railroad,  St.  Paul, 
Minn.  ■  ^..     '     "  ■•.  .  :',.^- '■.■■ 

Geo.  F.  Wilson,  Minneapolis  &  St.  Louis  Railroad, 
Minneapolis,  Minn.       ^  ...   :  -    - 


|:^ 


Final   Report   of  Wheel-Gauge   Committee,  at   Meeting 
Held  at  National  Hotel,  Washington,  D.  C,   .. 
July  14th,  1886. 


Col.  H.  S.  Haines,   Chairman   of  Co?ivention  on  Change 
of  Gauge,  held  in  Atlanta,  Ga.,  February  16th,  1S86: 

Dear  Sir: — Pursuant  tci  your  call,  the  following  mem- 
bers of  the  Wheel-Gauge  Committee  met  at  the  National 
Hotel,  Washington,  D.  C,  July  14th,  1886:  Louisville  & 
Nashville  Railroad,  Reuben  Wells;  East  Tennessee,  Vir- 
ginia &  Georgia  Railway,  W.  H.  Thomas;  Atlantic  Coast 
Line,  J.  F.  Divine;  Richmond  &  Danville  Railroad,  R.  D. 
Wade  ;  Georgia  Pacific  Railway,  W.  T.  Newman  ;  Western 
&  Atlantic  Railroad,  W^m.  Kinyon  ;  Georgia  Railroad,  J. 
S.  Cook ;  Savannah,  Florida  &  Western  Railway,  G.  M. 
D.  Riley;  Norfolk  &  Western  Railroad,  S.  B.  Haupt; 
South  Carolina  Railroad,  G.  H.  Gramling;  Central  of 
Georgia,  Theo.  D.  Kline. 
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'Absent. — Chicago,  New  Orleans  &  Texas  Pacific,  James 
Meehan  ;  Western  of  Alabama,  J.  E.  Warswick  ;  Western 
North  Carolina,  G.  W.  Gates,     v  :  ;       ; 

The  chairman  explained  the  purjxjse  of  the  call  as  fol- 
lows :  Applying  the  limit  gauge  at  junction  points,  it  was 
detected  that  cars  gauged  varied  from  standard  gauge 
beyond  the  limit  gauge  adopted  by  the  convention  held 
in  Atlanta,  Ga.,  February  i6th,  1886.     '  :V  J 

As  some  of  the  roads  looked  upon  the  refusal  of  their 
cars  as  a  hardship,  it  was  deemed  advisable  to  call  the 
committee  together  in  order  that  they  might  review  the 
work  done  in  Atlanta. 

To  violate  the  limit  gauge,  which  was  understood  to  be 
the  extreme  measurement,  would  be  to  incur  unwarrant- 
able risks  and  fail  in  the  main  object — that  of  bringing 
about  uniformity  of  wheel  gauge  and  perfect  safety  in 
running  cars  over  all  the  railroads  in  the  country. 

The  committee  went  earnestly  to  work,  with  full  sec- 
tions of  track,  frog  and  guard-rails,  adjustable  to  suit  all 
conditions  of  both  4  feet  8^  inch  and  4  feet  9  inch  gauges, 
with  full-size  section  of  wheel,  adjustable  to  all  gauges. 
With  the  above  appliances  they  made  thorough  tests 
under  every  possible  condition  intermediate  between  the 
limits,  also  thoroughly  tested  the  limits  to  determine  their 
correctness.  Standard  gauges  of  the  largest  roads  in  the 
country,  of  4  feet  8|^  inches  gauge,  were  before  the  com- 
mittee. The  sections  of  wheel  were  adjusted  to  suit  the 
gauges  of  the  following  lines:  St.  Paul,  Minneapolis  & 
Manitoba  Railway;  Kansas  City,  Fort  Scott  &  Gulf  Rail- 
road; Chicago  &  Eastern  Illinois  Railroad;  Central  Ver- 
mont Railroad ;  Houston  &  Texas  Central ;  Atchison, 
Topeka  &  Santa  Fe  Railroad  ;  Burlington  &  Missouri 
River  Railroad  in  Nebraska;  Indianapolis,  Decatur  & 
Springfield  Railroad  ;  Buffalo,  New  York  &  Philadelphia 
Railroad  ;  Lehigh  Valley  Railroad,  and  found  to  work 
without  the  least  difficulty.  -   . . 

This  demonstrated  that  the  standard  wheel-gauges  of 
the  roads  in  the  country  will  work  and  interchange  with 
perfect  safety,  the  troubles  experienced  being  evidently 
due  to  improper  work  in  pressing  on  wheels.  Trie  com- 
mittee having  exhausted  every  possible  means  in  the  in- 
vestigation of  both  the  limit  and  standard  gauges,  Mr. 
Wells  offered  the  following  :  "As  there  has  been  some  mis- 
imderstandmg  on  the  part  of  some  of  the  roads  that  have 
lately  changed  their  gauge  to  4  feet  9  inches,  as  to  what  the 
limit  of  variations  allowable  in  the  wheel-gauge  is,  and 
difficulties  having  been  experienced  in  the  interchange  of 
cars,  the  following  resolution  is  offered  :  '  On  investigation 
we  find  the  limit  gauge  for  testing  the  gauge  of  car-wheels, 
adopted  at  the  meeting  in  Atlanta,  on  February  i6th, 
1886,  is  correct,  and  in  order  to  have  a  uniform  limit 
gauge  for  the  southern  4  feet  9  inches  gauge,  we  recom- 
mend that  each  road  obtain  from  the  Roanoke  Machine 
Works  a  steel  master-limit  gauge,  to  be  adopted  as  the 
standard  in  making  gauges  to  be  used  at  all  points  where 
cars  are  mterchanged  with  foreign  roads.'"  Mr.  Wells  also 
offered  the  following  resolution  :  '•  That  in  the  interchange 
of  cars  we  recommend  that  all  the  southern  roads  conform 
to  what  is  known  as  the  Master  Car-Builders'  Rules,  both 
in  regard  to  receiving  cars  and  making  repairs,  prices  paid 
for  material,  and  settling  for  cars  destroyed.  We  believe  it 
to  be  to  the  interest  of  all  roads  to  adopt  these  rules  and  be 
represented  \xviht  annual  meetings  of  the  association. 


owing  to  the  fact  that  the  general  interchange  of  cars  be- 
tween the  United  States  and  Canada  has  become  uni- 
versal."    -;■.:, I      .-■•:     ■-':..■■."••-,=   .:;•■■-     --.vv;    ■ 

The  committee  acknowledges  the  receipt  of  communi- 
cations from  Messrs.  Forney  of  the  Railway  Gazette,  and 
Ely  of  the  Pennsylvania  Railroad,  touching  the  subject 
of  limit  gauge. 

We  feel  that  there  is  nothing  further  that  we  can  do  to 
accomplish  the  absolute  safety  requisite  in  the  general 
interchange  of  cars,  except  to  urge  the  imp>ortance  of  all 
lines  giving  careful  attention  to  their  standard  wheel- 
gauge,  and  to  conform  strictly  to  the  requirements  of  the 
limit  gauge.  Respectfully, 

Theo.  D. 
R.  D.  Wade,  Reuben  Wells, 

Wm.  Kinvon,         G.  M,  D.  Rilev, 
G.  H.  Gramling,   W.  T.  Newman, 
James  Meehan,     S.  B.  Haupt,_ 
G.  W.  Gates.  " 


Kline,  C/iaiyman. 
J.  W.  Warswick, 
J.  F.  Divine, 
W.  H.  Thomas, 
J.  S.  Cook, 

Committee.  • 


Standard  Sizes  for  Locomotive  Tires. 


The  following  circular  has  been  issued  by  the  secretary 
of  the  Master  Mechanics'  Association,  and  the  committee 
appointed  to  report  on  this  subject : 


Dunkirk,  September  15th,  1886. 

Dear  Sir: — At  the  annual  meeting  of  the  American 
Railway  Master  Mechanics'  Association,  held  in  Boston, 
in  June,  1886,  the  report  of  the  committee  on  Standard 
Diameters  of  Driving- Wheel  Centers  was  unanimously 
adopted. 

The  sizes  proposed  by  the  committee,  and  adopted  by 
the  association,  are  as  follows  :  ^"^  in.,  44  in.,  50  in.,  56  in., 
62  in.  and  66  in.  \  -  /  '  ^ 

The  committee  was  instructed  to  make  arrangements 
with  the  Pratt  &  Whitney  Company,  or  some  other  repu- 
table firm,  to  make  and  furnish  the  railroad  companies, 
locomotive  builders  and  tire  manufacturers,  standard 
gauges  representing  the  various  sizes  adopted,  both  for 
the  outside  diameter  of  wheel  center  and  for  the  inside 
diameter  of  tire,  for  each  size  as  given  above.    • 

The  committee  have  made  such  arrangement  with  the 
Pratt  &  Whitney  Company,  of  Hartford,  Conn.,  who  are 
now  prepared  to  enter  orders  for  these  gauges,  made  in 
accordance  with  plans  submitted  to  and  approved  by  the 
committee,  and  will  furnish  them  either  in  sets  comprising 
the  six  sizes  adopted,  or  in  pairs,  separately,  at  the  follow- 
ing prices,  which  are  net,  delivered  on  board  at  Hartford, 
quotations  subject  to  orders  being  received  on  or  before 
October  15th,  1886: 

Set  of  six  pairs  standard  reference  gauges,  for  outside 
and  inside  measurement,  complete  in  finished  cherry 
cases,  with  lock,  $105.00.  For  parts  of  set,  in  pairs,  or  for 
single  pair,  $26.00  per  pair.  Cherry  cases  for  parts  of  set, 
$5.00  to  $7.50  extra^         ■ .   .. 

As  it  is  desirable  to  have  the  new  system  embodying 
this  standard  of  uniformity  introduced  at  as  early  date  as 
possible,  and  in  order  to  take  advantage  of  the  exception- 
ally low  prices  offered,  orders  should  be  placed  with  the 
Pratt  &  Whitney  Company  on  or  before  October  15th, 
1886.    •;  .{     r  ;     .  \      '-  ;^  ■•     ••    -^::-y 
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The  sizes  represented  for  inside  diameter  of  tire  for 
each  of  the  six  gauges  in  the  full  set,  are  as  follows : 


38  inch,  less 

44  " 

50  " 

56  •• 

62  " 

66  " 

J.  N.  Lauder, 
Jacob  JoHann. 
H.  N.  Sprague. 


0.040  inch,  -  37.960  inch. 

0.047      "  -  43-953     " 

0.053     "  -  49-947     " 

0.060     ••  -  55940     " 

0.066     "  -  61.934     '• 

0.070     "  -  65.930     " 

J.  H.  Setchel,  Secretary. 
Committee.  •  '  ■     - ' 


Coal  Delivery  to  Locomotive  Tenders. 


CIRCULAR    OF    INgUIRY   ISSUED    BY   THE  COMMITTEE   AP- 
POINTED TO   REPORT  ON   THIS  SUBJKCT  TO  THE 
MASTER    mechanics'    ASSOCIATION. 


1.  Describe  the  various  systems  of  delivering  coal  to 
tenders  that  you  use.  If  any  machinery,  staging  or  special 
equipment  is  used,  send  "blue  print"  of  same. 

2.  Say  why  different  systems  are  used  at  different 
stations,  specifying  which  you  prefer,  and  giving  reasons 
for  preference. 

3.  Give  average  cost  of  delivery  per  ton  under  each  sys- 
tem, and  soi  that  comparison  may  be  made  of  value,  and 
thoroughly  understood.  State  the  average  number  of 
tons  delivered  each  24  hours,  the  number  of  men  required 
in  the  24  hours,  and  the  average  rate  of  pay  per  12  hours 
for  unskilled  labor.  (It  would  make  this  comparison 
more  interesting  if,  when  a  special  plant  such  as  crane, 
chutes,  staging,  etc.,  is  used,  its  first  cost  and  maximum 
capacity  of  delivery  per  24  hours  were  stated.) 

•  4.  Describe  any  special  conveniences  you  are  familiar 
with,  for  coaling  the  bunkers  of  switching,  tank  and  other 
engines  not  provided  with  tender. 

N.  B. — Replies  will  be  treated  as  referring  to  soft  coal 
and  the  sh(j)rt  ton  of  2,000  pounds,  unless  it  is  otherwise 
stated. 

Jas.  Strode.  N.  C.  R. 

Chas.  Graham.  D.  L.  &  W. 

J.  Davis  Barnett,  G.  T.  R. 

Committee. 
Replies  to  be  addressed  to 

J.  Davis  Barnett, 

Port  Hope,  Ontario,  Canada. 


Co-operation  in  France. 


At  the  recent  cooperative  congress  which  was  held  at 
Lyons,  France,  M.  Charles  Glide,  Professor  of  Political 
Economy  at  Montpellier,  described  the  progress  made  by 
cooperative  ideas  among  workingmen.  There  were,  he 
stated,  600  perfectly  organized  cooperative  societies  in 
France.  He  was  of  opinion  that  the  principles  of  asso- 
ciation would  not  meet  with  any  obstacle  in  great  proper- 
ties and  great  industries  ;  small  properties  and  small  in- 
dustries were  mosi  likely  to  command  the  future.  At 
present  the  cooperative  workshops  and  shops  could  com- 
pete with  those  of  the  capitalists.  The  working  class 
could  only  hope  to  reach  the  position  to  which  it  aspired 
by  fulfilling  two  conditions.  It  must,  in  the  first  place, 
find  men  accustomed  to  direct  enterprises  and  to  com- 


mand, those  having  sufficient  intelligence  and  good-will  to 
yield  to  men  possessing  more  experience  than  themselves. 
In  the  second  place,  it  must,  by  its  savings,  collect  capital 
and  learn  how  to  turn  it  to  account.  M.  Glide  concluded 
with  a  refutation  of  the  doctrines  of  the  leading  socialists, 
which  was  warmly  applauded.   .    ..,..•     :  ,  -.   ,;  ■    ,  , 


Meetings  and  Conventions. 


The  Order  of  Railway  Trackmen  of  North  America 
will  meet  at  Council  Bluff^s,  Iowa,  November  25th,  to 
organize  an  association.  . 

The  Master  Car-Builders'  Club  holds  regular  meetings 
at  the  rooms.  No.  113  Liberty  street.  New  York,  on  the 
third  Thursday  of  each  montji. 

The  Western  Railway  Club  meets  in  Chicago,  the  third 
Wednesday  of  each  month,  at  2  o'clock  P.  M. 

The  New  England  Railroad  Club  meets  at  its  rooms  in 
the  B.  &  A.  station  in  Boston,  the  second  Wednesday  of 
each  month. 

The  Western  Society  of  Engineers  meets  at  its  hall,  15 
Washington  street,  Chicago,  the  first  Tuesday  of  each 
month,  at  7:30  p.  M. 


Distributing  Profits  to  Employes. 


The  Rochester  Lumber  Company  have  notified  their 
employes  that  a  part  of  the  concern's  profits  will  be  dis- 
tributed among  them  at  the  end  of  the  term  beginning 
October  4th,  1886,  and  concluding  October  ist,  1887.  It 
is  proposed  to  distribute  about  $4,000  among  the  men  as 
a  recognition  of  faithful  service.  The  money  will  be  paid 
as  a  bonus  for  making  big  wages.  The  employe  earning 
the  largest  wages  will  be  given  $150,  the  second  $125,  and 
so  on  down  to  the  tenth  man,  who  will  receive  $40.  The 
shop  making  the  largest  turn  will  be  given  $100  to  be 
divided  among  the  men,  and  the  boy  who  is  not  absent  a 
turn  will  be  presented  with  $30. 


Society  of  Railroad  Water-Supply  Superintendents. 


A  "SOCIETY  of  railroad  water-supply  superintendents  " 
was  organized  in  Cedar  Rapids,  Iowa,  on  September  i6th, 
the  object  of  which  is  stated  in  the  constitution  to  be  for 
mutual  improvement,  and  the  discussion  of  all  matters 
pertaining  to  hydraulic  engineering  as  applied  to  the  rail-  I 
road  service,  and  not  in  any  way  to  interfere  with  each 
other  or  their  employers,  or  for  the  furtherance  of  strikes,  | 
or  religious,  or  political  purposes.  Correspondence  with 
railroad  water-supply  managers  is  solicited  at  171  South 
Sixth  street.  Cedar  Rapids,  la.,  by  the  secretary,  J.  White. 


Railway  Reading  Lamps. 

At  the  recent  meeting  of  the  British  Association,  Mr. 
Preece  showed  some  portable  electric  accumulator  read- 
ing lamps.  A  cubical  box  of  about  four  inches,  and  con- 
taining four  cells,  weighs  six  pounds,  and  the  lamp  will 
burn  twelve  hours  ;  another  form  of  battery,  of  about  one- 
third  this  width  and  hall  the  weight,  is  not  more  cumbrous 
than  a  book  ;  the  little  lamp  is  fastened  by  a  hook  to  the 
waistcoat.  The  one  exhibited  had  startled  many  a  fel- 
low-passenger of  Mr.  Preeces,  and  otherwise  done  good 
service  for  a  fortnight.  • 


^•AAiJ\^^iLXJ!^i'  ■ 
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NOTES  AND   NEWS. 


Mr.  J.  A.  Meyer,  of  the  Grant  Locomotive  Works,  has 
resigned  his  position  in  that  company  to  join  the  editorial 
staff  of  the  Atnerican  Machinist,  as  announced  in  its  last 
issue. 

The  Effect  of  the  Earthquake  : — The  position  of 
a  small  railroad  trestle,  on  the  line  of  the  Northeastern 
Railroad,  in  South  Carolina,  is  said  to  have  shifted  seven 
feet  from  its  original  center,  by  the  recent  earthquake. 

Mr.  Thomas  A.  Bissell,  recently  superintendent  of 
the  Barney  &  Smith  Manufacturing  Company,  of  Dayton, 
Ohio,  has  been  appointed  manager  of  the  New  York  Cen- 
tral Sleeping  Car  Company,  in  place  of  Mr.  T.  H,  Munsell, 
resigned.  '     ■    i:  -     . '    .:        ■     ■     i^ 

The  Pouch keepsie  Bridge: — The  general  plan  of  this 
bridge  has  been  changed.  There  will  be  three  cantilever 
spans  and  two  trusses,  the  spans  nearest  the  shore  on  each 
side  and  the  middle  one  being  cantilevers,  instead  of  three 
truss  and  two  cantilever  spans. 

The  Block  System,  and  interlocking  points  and  signals, 
Consul-General  Waller  reports,  are  generally  in  use  in  the 
United  Kingdom,  and  a  smaller  compensation  account  for 
personal  injuries  is  the  acknowledged  result.  In  ten 
years  this  expense  has  been  reduced  from  i  cent  to  one- 
sixth  of  I  cent  for  every  train  mile,  and  the  reduction  for 
damage  to  freight,  it  is  said,  has  been  nearly  as  great. 

Messrs.  Riehle  Brothers  have  received  among  their 
recent  orders  two  large  testing  machines  for  the  Union 
Pacific  Railway  Company  ;  one  ioo,ooo  pound  testing  ma- 
chine, "  Haward  "  type,  for  University  at  Terre  Haute ; 
one  of  same  size  and  style  for  Washington  University,  of 
St.  Louis  ;  one  cement  tester  for  Institute  of  Technology, 
Boston  ;  one  foundry  tester  for  Bishop  &  Co.,  Bangor, 
^aine. 

Railway  Material  for  Japan. — The  London  Morn- 
ing Post  states  that  the  Japanese  Government  is  now 
arranging  to  place  very  large  orders  in  England  for  the 
engines,  rails,  bridges,  and  plant  required  for  the  railway 
development  which  it  has  been  decided  to  execute  imme- 
diately. This  disposes  of  the  recent  report  that  a  German 
firm  had  obtained  an  eight  years'  monopoly  for  supplying 
rails  for  Japanese  railways.     .     :  ^.    :•  •  ;  "  v:  ;;;.-      i         - 

The  Penetrating  Power  of  the  Electric  Light 
IN  A  Fog  : — Sir  William  Thomson  stated,  at  the  recent 
meeting  of  the  British  Association,  that  there  was  no  dis- 
coverable difference  in  the  penetrating  power  of  the  elec- 
tric light  and  gas  light  in  a  fog.  When  the  fog  was  such 
as  to  redden  the  sun  or  moon,  then,  for  piercing  power, 
gas  or  oil  would  be  found  to  be  of  superior  quality,  but 
when  the  fog  left  the  sun  white  there  was  no  sensible 
difference  in  either  light. 

Sleepers  on  the  Mexican  Central  Railroad:— 
Eight  hundred  miles  of  this  road  were  originally  laid  with 
sawed-pine  sleepers  from  Arizona,  and  425  miles  with 
Mexican  pine.  These,  it  has  been  found,  do  not  last 
longer  than  four  years,  which  is  their  maximum  endur- 
ance. During  the  last  fifteen  months,  300,000  new  sleep- 
ers have  been  put  down.  Those  laid  on  curves  are 
mesquite,  which  is  a  native  Mexican  wood,  and  Michigan 
cedar  is  put  in  the  straight  line.  The  Vera  Cruz  Railway 
is  putting  in  steel  sleepers. 

The  Dominican  Government  has  given  to  Mr.  George 
H.  Blake,  of  Portland,  Maine,  the  right,  for  ninety-nine 
years,  to  establish  a  railroad  across  the  Republic,  begin- 
ning at  the  bay  of  Calderos  on  the  south,  and  terminating 
at  the  bay  of  Mansanilla  on  the  north.  These  two  har- 
bors or  ports  are  the  best  and  safest  commercial  centers 
on  the  island,  being  superior  to  the  bay  of  Samana,  which 
surpasses  them  only  in  size.  Vessels  of  heavy  draught 
can  approach  alongside  the  banks  of  these  harbors,  whilst 
at  Samana  it  necessary  to  lay  in  the  offing.  For  coaling 
stations  they  offer  great  facilities. 

A  Device  to  Drain  Locomotive  Cylinders  :— Mr. 
William  MciCenzie,  general  foreman  of  the  New  York, 


Pennsylvania  &  Ohio  Railroad  machine-shop  at  Mead- 
ville,  has  invented  a  device  for  ejecting  water  from  the 
cylinder  of  a  locomotive;  it  is  described  as  follows  :  "The 
steam  ports  on  either  side  of  the  locomotive  are  connected 
with  a  small  pipe,  to  which  is  attached  an  automatic  valve 
directly  back  of  the  saddle.  When  the  locomotive  is  un- 
der steam  pressure  this  valve  remains  closed,  and  opens 
the  moment  the  pressure  is  shut  off,  thus  allowing  every 
drop  of  water  that  has  accumulated  in  the  ports  to 
escape."      '  •  .    .;  'v 

MiLFORD  HAven  : — When  the' Im'provements  in  the 
docks  of  this  port  are  completed  they  will  have  an  area  of 
twenty  acres,  with  a  depth  of  thirty- four  feet,  and  will 
accommodate,  when  finished  in  a  year  from  now.  the 
largest  Atlantic  steamers.  The  sea  passage  to  America  is 
170  miles  shorter  than  that  from  Liverpool,  besides  av^oid- 
ing  the  risks  and  delays  incident  to  the  navigation  of  St. 
George's  Channel.  It  is  surprising  that  the  advantages 
of  this  port  for  the  accommodation  of  transatlantic  traffic 
have  so  long  been  neglected,  but  it  seems  probable  that, 
in  the  near  future,  passengers  will  be  landed  at  Milford 
Haven  instead  of  Liverpool. 

Railroads  in  the  Argentine  Republic  :— Consul 
Baker  reports  that  during  the  last  year,  1885,  in  spite  of 
the  deranged  financial  condition  of  the  countr)',  there  has 
been  no  cessation  in  the  work  of  railway  construction, 
and  several  new  lines  and  extensions  have  been  opened  to 
traffic.  The  most  important  of  these  are  the  roads  to 
Mendoza  and  San  Juan,  and  the  branch  of  the  Cordova 
&  Tucuman  road  to  Santiago  del  Estero.  The  road  from 
Buenos  Ayres  to  Rosario  is  now  almost  completed,  and 
will  be  opened  to  traffic  in  a  few  weeks,  thus  making  an 
uninterrupted  railway  communication  from  this  city 
(Buenos  Ayres)  to  the  farthest  confines  of  the  Republic. 
Meanwhile,  the  work  of  construction  upon  the  direct 
Buenos  Ayres  and  trans-Andine  road  through  Mercedes 
goes  on  without  interruption,  and  is  now  entering  the 
province  of  Santa  Fe.  The  Republic  now  has  a  total  dis- 
tance of  4,128  kilometers  (2,565  miles)  of  railway  com- 
pleted, with  1,978  (1,229  miles)  in  process  of  construction, 

A  Mercury  Train-Sic.nal: — The  firm  of  Siemens  & 
Halske  have  introduced  a  mercurial  key  for  actuating  an 
electric  indicator,  and  signaling  the  passage  of  a  train  at 
any  part  of  the  line  where  it  may  be  fixed.  The  late  M. 
Lartigue  exhibited  a  mercurial  commutator  applied  to  a  . 
similar  purpose  at  the  Paris  International  Exhibition  of 
1878.  But  Messrs.  Siemens  &  Halske's  apparatus  a iffers, 
we  believe,  from  M.  Lartigue's.  In  the  new  commutator 
the  pressure  of  the  rail,  bending  under  the  weight  of  the 
passing  train,  is  caused  to  depress  an  elastic  diaphragm, 
thereby  forcing  the  mercury  in  a  reservoir  below  the  dia- 
phragm to  rise  in  a  tube  communicating  with  the  reser- 
voir, and  thus  complete  the  electric  circuit  and  signal  the 
train.  Lartigue's  apparatus  is  worked  by  the  tumbling 
over  or  canting  of  the  mercury.  This  canting  of  mercury 
has  also  recently  been  applied  by  Mr.  Suyers,  of  Brussels, 
and  others,  as  a  simple  "  make  "  and  "  break,"  on  a  small 
scale,  for  electric  light  or  other  currents. — Engineering. 

Cars  Heated  by  Steam  from  the  Locomotive: — In 
a  letter  to  the  American  Engineer,  Mr.  James  Emerson 
says  that,  some  fifty  years  ago,  George  Stephenson  tried 
to  heat  the  coaches  of  his  trains  by  the  steam  from  the 
locomotive,  but  failed.  Five  years  ago,  the  sup)erinten- 
dent  of  the  Connecticut  River  road  employed  him  (Emer- 
son) to  try  the  plan,  in  order  to  do  away  with  the  terrible 
accidents  so  common  through  the  use  of  stoves  or  heaters 
in  cars.  Commencing  with  one  train,  the  method  pro- 
duced so  much  comfort  and  satisfaction  that,  at  the  close 
of  the  last  winter,  twenty  trains  each  way  per  day  were 
heated  in  that  way.  and  the  five  years  of  experience  have 
proved  the  perfect  practicability  of  the  system.  It  is 
cheaper,  neater,  more  safe  and  convenient,  and  the  travel- 
ing public  will  not  dispute  the  broad  statement  that  the 
cars  of  the  Connecticut  River  Railroad,  heated  by  steam 
from  the  locomotive,  stand  unequaled  in  temperature 
and  ventilation  by  the  cars  of  any  other  road  that  can  be 
named.  .      - 
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ANNOUNCEMENT. 


"  I  ^HE  AMERICAN  Railroad  Journal  has  been  sold 
to  Mr.  M.  N.  Forney,  who  will  be  its  editor  and 
owner  from  this  date.  He  has  also  arranged  for  the  pur- 
chase of  yan  Nostrand' s  Engineering  Magazine  on  the 
completion  of  its  current  volume  at  the  end  of  this  year. 
The  two  publications  will  then  be  consolidated  with  the 
title  of  the  American  En(;inlering  Magazine  and 
Railroad  Journal,  which  will  be  devoted  to  the  dis- 
cussion of  engineering  and  mechanical  subjects.  Railroad 
construction  and  operation  being,  however,  the  most  im- 
portant branches  of  engineering  in  this  country,  more 
space  will  be  devoted  to  them  than  to  any  other  one 
department  of  engineering.  Questions  of  traffic  and 
finance  will  not  be  taken  up,  excepting  so  far  as  they  are 
incidentally  concerned  with  engineering  matters.  I 

The  new  publication  will  have,  each  month,  about 
double  the  amount  of  reading  matter  heretofore  contained 
in  the  Railroad  Journal— the  subscription  price,  $3.00 
per  year,  will  remain  the  same  as  heretofore. 

The  office  of  publication  will  hereafter  be  at  No.  23 
Murray  street.  New  York. 


HOW  TO  BE  REALLY  PRACTICAL  AND  REALLY 
EARNEST  ABOUT  CAR-COUPLERS. 


T  N  the  last  number  of  the  Railroad  Journal  we  ven- 
tured  to  jeer  a  little  at  the  rather  confident  interro- 
gative observation  with  which  the  Railway  Review 
concluded  an  article  on  automatic  couplers.  It  replies  in 
a  very  personal  editorial,  too  long  for  the  limited  pages  of 
the  Journal.  The  remark  which,  perhaps,  amused 
others,  besides  those  who  control  these  pages,  was  the 
inquiry  whether  "  it  is  not  about  time  that  something 
really  practical  and  really  earnest  should  be  done  with 
this  matter } "  (meaning  automatic  couplers).  To  the 
invitation  that  the  Revie^t/  should  suggest,  in  the  form  of 
a  "  resolution,"  just  what  ought  to  be  done,  our  coteni- 
porary  makes  three  responses  as  follows  :  ,  :  ; 

1.  "  That  the  secretary  has  received  'retainers'  to  aid 
the  progress  of  the  Master  Car-Builders'  Association,  and 
that  '  suggestions,  rather  than  blank  queries,  would  seem 
rather  more  suitable  from  him.'"  '"        '        '  '  • 

2.  *'  Why  not  frankly  concede  that  the  matter  has  been 
mismanaged,  and  that  a  new  policy  is  needed  ?  Take  up 
the  question  anew.  Come  to  it  on  the  same  plan  as  that 
inaugurated  at  Buffalo,  but  come  to  it  in  a  broader  spirit. 
Let  the  opening  work  not  be  hurried.  Let  e.xtreme  care 
and  painstakir.g  govern,  as  they  governed  the  admirable 
brake  work  at  Burlington.  Let  the  decisions  be  slowly 
made.  And  let  the  essence  of  the  whole  inquiry  lie  where 
it  belongs — in  the  endurance  tests-  and  let  these  tests  be 
systematically  planned,  systematically  followed  up,  sys- 
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tematically  recorded,  and  honestly  reported  and  studied." 

3.  "  Let  a  special  convention  be  held  to  discuss  the 
matter,  and  to  appoint  a  committee  which  shall  be  charged 
with  a  work  of  investigation,  modeled  upon  the  plan  of 
the  brake  committee's  inquiry  into  the  freight-car  brake 
question."        ,         \  ■        ;  v        ;>  : 

With  reference  to  the  first  suggestion,  it  may  be  said 
that  it  is  open  to  the  objection  of  being  inaccurate.  The 
dictionary  defines  "  retainer  "  as  "  a  fee  paid  to  engage  a 
lawyer  or  counselor  to  maintain  a  cause,  or  to  prevent  his 
being  employed  by  the  opposite  party."  Excepting  his 
salary,  the  secretary  has  never  received  a  cent  of  money 
from  railroad  companies,  or  the  association,  "  to  aid  its 
progress."  The  salar)'  is  paid  for  attending  to  the  duties 
of  the  office,  and  the  receiver  of  it  believes  that  it  has 
been  fully  earned.  The  executive  committee,  whose  duty 
it  is  to  appoint  the  secretary  and  fix  the  salary  of  the 
office,  are  apparently  of  the  same  opinion,  otherwise  they 
would  turn  out  the  present  incumbent  and  appoint  some 
one  else,  which  they  can  do  at  any  time.  It  may  be  added 
that,  if  the  majority  of  the  members  of  the  executive 
committee  should  hold  the  opinion  that  the  secretary 
does  not  earn  what  is  paid  him,  they  would  be  abusing 
their  trust  if  they  did  not  put  some  one  else  in  his  place. 

Further,  the  Master  Car-Builders'  Association  has  re- 
ferred the  "  coupler  question  "  to  the  executive  com- 
mittee, of  which  the  secretary  is  not  a  member.  Under 
these  circumstances  it  would  be  an  act  of  impertinence  on 
his  part  to  indicate  what  they  ought  to  do,  unless  the 
committee  ask  for  such  suggestions.  So  much  for  per- 
sonal explanation,  the  need  for  which  is  very  much 
regretted. 

The  suggestions  of  our  cotemporar>',  contained  under 
the  second  head  above,  are  most  of  them  very  good,  and 
probably  very  few  persons  interested  in  the  coupling 
question  would  object  to  some  one  else  doing  what  is 
therein  proposed.  Perhaps  the  executive  committee 
might  not  be  willing  to  concede  "  that  the  matter  has 
been  mismanaged,"  but  probably  none  of  its  members 
would  find  fault  if  any  number  of  parties,  including  our 
cotemporary,  "  came  to  the  question  in  a  broader  spirit." 
In  fact,  if  the  spirit  manifested  was  as  wide  as  the  ocean, 
so  much  the  better;  full  liberty  would  be  allowed  to  such 
missionaries  to  spread  themselves  out  as  much  as  they 
liked.      ,  - 

The  suggestion  th^"  the  opening  work  should  not  be 
hurried,"  that  "  ex^repfe  care  and  painstaking  should 
govern,"  and  that  "the  decisions  should  be  slowly  made," 
would  not  meet  with  any  opposition.  In  fact,  it  is  be- 
lieved that  full  and  complete  liberty  would  be  allowed  to 
any  one  or  number  of  persons  to  muse  on  the  coupling 
question  as  long  as  they  chose.  They  would  also  be 
permitted  tq"  plan,  follow  up,  record,  report,  and  study 


tests  systematically."  But  who  is  to  do  this  work  ?  It  will 
require  a  very  large  amount  of  time,  labor,  and,  if  properly 
done,  a  high  order  of  ability.  How  are  the  services  of 
competent  persons  to  be  secured  .''  The  members  of  the 
Master  Car- Builders'  Association  are  all  very  busy  men. 
They  could  not,  if  they  would,  give  the  required  time  to 
such  work,  and  probably  would  not  if  they  could — with- 
out adequate  compensation.  If  such  compensation  is 
offered,  where  is  the  money  to  come  from  .'  The  present 
receipts  of  the  association  are  barely  sufficient  to  pay  its 
expenses..  .'•■  ^  "     '  <.      '- ''-^ '.'-':■' .-f;  "  ■.     ■■--..■"■}■.;'':■■   ^-■ 

The  third  suggestion  of  our  cotemporary  is  also  a  good 
one — if  it  will  work.  By  all  means  hold  a  convention  of 
general  managers  and  general  superintendents  to  discuss 
the  subject,  appoint  a  committee,  etc.,  provided  the  man- 
agers and  superintendents  will  consent  to  convene.  So 
far,  the  superintendents  and  general  managers  have  not 
manifested  any  desire  to  hold  such  a  convention.  If  they 
wanted  to  hold  one,  they  would,  doubtless,  do  it  without 
being  urged.  ""       ^    -^    ■    .'■■  ■ 

To  sum  up — in  response  to  the  invitation  to  suggest,  in 
the  form  of  a  "resolution,"' just  what  ought  to  be  done 
about  the  coupler  question — our  cotemporary  answers, 
in  substance,  "you  tell."  Next  it  proposes  that  a  long 
and  laborious  investigation  should  be  made  by  some  one 
or  more  persons,  not  named,  either  without  comp>ensation 
or  without  providing  "ways  and  means"  for  defraying 
the  expenses.  The  third  suggestion  is,  to  "  hold  another 
convention/'  which  is  the  great  American  remedy  for  all 
public  ills.  It  may  be  left  to  the  readers  of  the  Journal 
to  decide  whether  the  action  proposed  would  be  "  really 
practical  and  really  earnest." 

The  fact  is  that,  at  the  present  time,  the  diflSculties  in 
the  way  of  the  general  adoption  of  any  automatic  coupler 
appear  to  be  insurmountable.  There  are  so  many  diverse 
interests  and  opinions,  that  a  reconciliation  of  them  and  a 
general  agreement,  with  reference  to  the  subject,  appears 
to  be  impossible ;  and  many  who  understand  the  subject 
best  have  come  to  the  conclusion  that  much  more  can  be 
done  to  save  life  and  limb  in  coupling  cars,  by  improve- 
ment of  non-automatic  coupling-gear,  and  providing  safe- 
guards between  the  cars,  than  is  possible  through  any 
attempts  to  secure  the  adoption  of  any  one  or  a  few  auto- 
matic couplers  at  the  present  time.  If  the  radroad 
commissions  and  the  Railway  Review  would  give  their 
authority  and  aid  to  secure  a  uniform  height  for  draw- 
bars, uniform  non-automatic  draw-gear,  and  an  adequate 
clear  space  between  cars  when  they  come  toi^cther,  with 
suitable  hand-holds  for  the  men,  they  would  do  much 
more  to  save  life  and  accident,  than  they  how  do  by  pre- 
scribing the  use  of  a  variety  of  automatic  couplers,  and 
publishing  frantic  appeals  to  be  really  practical  and  really 
earnest.     In  fact,  the  work  suggested  is  going  on  quietly, 
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as  is  shown  by  the  recent  adoption  of  standard  dead-blocks 
by  the  Master  Car-Builders'  Association,  and  another  step 
would  have  been  made  in  advance,  if  the  recommenda- 
tions of  the  committee  looking  to  the  adoption  of  a 
uniform  height  for  draw-bars  for  all  cars,  in  all  parts  of 
the  country,  had  been  received  in  a  more  liberal  spirit 
than  it  was  at  the  last  convention  of  the  association.  A 
new  committee  has  been  appointed  this  year  to  recom- 
mend plans  for  a  standard  non-automatic  draw-gear  for 
freight-cars.  If  that  committee  will  do  the  work  assigned 
to  them  in  a  "  really  practical  "  and  "  really  earnest  "  way, 
as  no  doubt  they  will,  they  will  be  able  to  accomplish  more 
for  the  safety  of  trainmen  than  now  seems  possible  through 
any  attempt  to  introduce  automatic  couplers. 


STANDARD  FORM  FOR  CAR-WHEEL  TREADS 
I       AND  FLANGES. 


A  N  engraving  of  the  standard  form  of  tread  and  flange 
for  car-wheels,  which  has  just  been  adopted  by  a 
letter  ballot  of  the  Master  Car-Builders'  Association,  will 
be  found  on  another  page.  This  is  the  third  time  that 
forms  for  the  treads  and  flanges  of  wheels  have  been  sub- 
mitted to  letter  ballot.  In  1883,  two  different  ones  were 
voted  on,  one  for  steel  tires  and  the  other  for  cast-iron 
wheels.  Both  of  these  had  coned  treads,  but  that  for 
cast-iron  wheels  was  beveled  off  on  the  outer  edge,  very 
much  as  shown  in  the  engraving  published  with  this  num- 
ber of  the  Journal.  The  form  for  steel-tired  wheels  had 
a  continuous  cone  from  the  flange  to  the  outer  edge  of 
the  tread.  The  absurdity  of  having  different  forms  for 
cast-iron  wheels  and  steel  tires,  seems  to  have  been  ap- 
parent to  the  members  when  they  voted.  At  any  rate, 
neither  of  the  forms  succeeded  in  getting  the  requisite 
two-thirds  vote.  .;  .  ,    . 

In  1884,  another  form  with  a  cylindrical  tread,  to  be 
used  for  both  cast-iron  wheels  and  steel  tires,  was  submitted 
to  a  letter  ballot.  It  was  also  defeated.  At  the  last  con- 
vention the  form,  of  which  an  engraving  is  given  on 
another  page,  was  referred  to  a  letter  ballot,  and  has 
received  more  than  a  two-thirds  vote,  and,  consequently, 
is  adopted  as  a  standard.  It  differs  very  slightly  from  the 
form  for  cast-iron  wheels  proposed  in  1883 — so  little,  in 
fact,  that  probably  those  who  have  made  chill-molds  of 
the  earlier  pattern,  would  hardly  consider  it  essential  to 
change  them.  " 

This  vote  ends  a  long  dispute,  and  will,  undoubtedly, 
do  much  to  make  railroad  traffic  safer  and  surer.  With  a 
uniform  shape  of  flanges  it  will  be  possible  to  have  a 
uniform  gauge  of  wheels,  which  is  not  possible  with  the 
present  diversity  of  shapes  and  proportions.  It  is  to  be 
hoped,  too,  that  when  rajlroad  companies  order  wheels 
they  will  hereafter  specify  that  they  must  have  the  stand- 
ard form  of  treads  and  flanges.  - 


The  New  York  Evening  Post,  in  commenting  recently 
on  a  picture  published  in  Harpers  JfV^^'/^' showing  the 
condition  of  the  wrecked  smoking-car,  in  which  fourteen 
persons  lost  their  lives  in  the  Silver  Creek  accident,  says: 
"This  car,  which  was  directly  behind  the  baggage-car, 
was  driven  entirely  through  the  latter  and  almost  ground 
to  pieces  in  its  progress.  Such  a  picture  as  this  indicates 
that  some  one  in  higher  authority  than  the  ene:ineers  and 
conductors  on  the  unfortunate  trains  is  to  blame  for  this 
disaster.  Undoubtedly,  some  subordinate  made  a  crimi- 
nal mistake.  But  with  modern  appliances  for  safety  on 
railroad  trains,  and  the  modern  system  of  car  building,  no 
such  crushing  of  cars  like  egg-shells  ought  to  be  possible. 
A  well-made  modern  car,  with  safety- buffers,  will  rear  on 
end  before  it  will  give  way  to  longitudinal  pressure." 

Just  what  thejwriter  of  the  above  meant  by  "safety- 
buffers  "  is  not  clear.  If  they  will  prevent  cars  from  tele- 
scoping in  collisions,  no  doubt  many  railroad  managers 
would  like  to  know  about  them.  In  the  accident  referred 
to,  one  of  the  cars  was  raised  up  sufficiently  so  that  its 
floor  and  the  floor-timbers  were  above  those  next  to  it 

• 

The  two  cars  then  offered  very  little  resistance  to  each 
other,  as  the  floor  of  the  one  crushed  through  the  side  of 
the  other.  This  occurs  in  many  accidents,  and  the  ques- 
tion arises  whether  some  provision  should  not  be  made 
to  keep  cars  in  line,  vertically,  in  case  of  collision.  With 
the  Miller  and  the  Janney  couplers  there  is  no  such  pro- 
vision, and  one  car  is  free  to  rise  above  the  other  when 
an  aqcident  occurs.  Blackstone's  platform,  which  is,  or 
was,  used  on  the  Chicago  &  Alton  Railroad,  is  made  with 
projecting  timbers.  These  are  arranged  so  that  the  tim- 
bers on  one  car  interlock  with  those  attached  to  the  plat- 
form next  to  it ;  which  prevents  one  car  from  rising 
above  the  other,  or,  in  other  words,  hold  the  cars  in  line 
with  each  other  in  collisions.  •    r 


*      * 


Code  of  General  and  Train  Rules: — At  a  meeting 
of  the  General  Time  Convention,  held  in  New  York,  on 
October  13th,  1886,  an  elaborate  code  of  "general  and 
train  rules  "  was  approved,  and  has  been  printed.  These 
are  to  be  finally  acted  upon  at  a  meeting  to  be  held  in 
New  York,  April  13th,  1887.  The  code,  as  approved,  is, 
unfortunately,  too  long  for  publication  in  these  pages, 
but  will,  doubtless,  be  issued  in  some  form  so  as  to  be 
accessible  to  our  readers. 


NEW    PUBLICATIONS. 


Supplement  to  the  Steam  Engine  Catechism.  By  Rop.ert 
Grimshaw,  M.  E.,  Etc.     New  York  :  John  Wiley  &  Sons. 

This  is  a  supplement  to  the  original  book  named  above, 
and,  as  the  author  says,  the  new  volume  "  contains  the 
answers  to  many  questions  which  were  asked  by  engineers 
and  steam  users,  the  answers  to  which  do  not  appear  in 
the  catechism  itself."     The  questions  are  such  as  would. 
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and  probably  did,  occur  to  practical  men,  and  which  they 
should  be  able  to  answer.  A  few  illustrations  are  given, 
among  them  the  Joy  valve-gear.  A  defect  of  the  book  is 
the  want  of  systematic  arrangement,  but  that  is  a  matter 
of  convenience  only.  Practical  engineers  will  find  this 
supplement  very  useful  and  suggestive,  and  it  is  for  them 
that  it  was  written. 

Topographical  Draiuing  and  Sketching,  Including  Ap- 
plications of  Photography.  By  LlEUT.  HENRY  A.  Reed, 
U.  S.  Army,  Assistant  Professor  of  Drawing,  U.  S.  Mili- 
tary  Academy,   West   Point,  N.   Y.     New   York:    John 

Wiley  &  Sons.  ■;.:■  \-  ■,•■••-  -v---' •.:.•■;■.•■■  -  ''  ^■:.. :'::?:''■:■-: '-y/.- 

Only  an  extended  review,  for  which  there  is  not  room, 
could  do  justice  to  this  handsomely  printed  and  illus- 
trated book.  Its  size  is  1 2  x  9^^  inches,  and  it  contains  1 30 
pages  besides  24  folded  plates.  It  treats  the  subject  of 
topographical  drawing  in  a  very  plain  and  lucid  manner, 
and  evidently  it  has  been  the  object  of  the  author  to  make 
the  path  of  the  student  and  learner  of  the  art  of  topo- 
graphical drawing  as  easy  as  possible,  instead  of  befog- 
ging it  with  technicalties  which  are  useless.  Probably 
some  draftsmen  would  dissent  from  the  author  in  some  of 
his  practical  suggestions.  Thus,  he  recommends  drawing- 
pens  with  "  one  nib  hinged  at  its  base."  Pens  of  this  kind 
most  practical  draftsmen  regard  as  a  source  of  constant 
annoyance.  The  hinged  joint  will  get  loose,  with  the 
result  that  the  points  of  the  pen  will  not  coincide,  and 
will,  therefore,  not  draw  an  even  line.  The  use  of  the 
hinged  joint  to  facilitate  the  cleaning  of  the  pen  is,  to  a 
great  extent,  imaginary.  Pens  without  such  joints  can  be 
readily  cleaned  with  a  piece  of  soft  linen  cloth — an  old, 
worn-out  linen  pocket  handkerchief  is  best.    : 

The  directions,  too,  for  pasting  down  paper  on  a  board, 
it  is  to  be  feared,  would  not  teach  a  novice  how  to  do  it 
successfully. 

The  book  is,  however,  so  good,  that  these  minor  defects 
will  detract  very  slightly  from  its  usefulness.    ;.^-.> 

-        TRADE   CATALOGUES.  ;        V  . 

The  SheJJ'ield  Velocipede  Car  Company  have  issued  a 
new  catalogue  of  the  hand-cars  and  other  articles  which 
they  manufacture.  The  cover  is  resplendent  in  bright 
colors,  and  has  the  merit  that  it  attracts  attention  at 
once.  The  illustrations  of  the  various  kinds  of  cars  built 
by  this  company,  which  are  given  in  the  book,  are  all  very 
good.  It  is  also  gratifying  to  see  that  the  men  who  are 
represented  on  the  cars  do  not  look  like  criminals,  as  is 
usually  the  case,  when  engravers  of  mechanical  work  cut 
human  figures.  The  illustrations  show  the  advance 
which  has  been  made  in  the  construction  of  three-wheeled 
cars,  which  were  first  introduced  only  a  few  years  ago. 
The  book  also  contains  engravings  of  four-wheeled  hand- 
cars for  section  men  and  for  other  uses,  stand-pipes,  or 
water  cranes,  the  "  Hagan  safety  "  steel  car-wheel,  and 
the  "  Security  "  grain-door,  all  of  which  are  manufactured 
by  this  company. 

James  T.  Connelly,  of  Lima,  Ohio,  has  issued  a  little 
pamphlet  on  what  he  calls  his  "  Gusset  Connection  "  for 
steam  boilers.  The  evils  of  the  old  method  of  construct- 
ing boilers  are  pointed  out,  but  there  is  no  description  of 
the  new  "  Gusset  Connection,"  nor  of  how  it  remedies  the 
evils  indicated.  The  result  is  that  the  reader  has  very 
little  more  idea  of  what  the  "  Gusset  Connection  "  is,  or  is 
intended  to  do,  than  he  had  before  he  read  this  painphlet. 


Sl^PFFf'l^flilfDags. 


BLACKPOOL    ELECTRIC   TRAMWAY. 


,  At  the  recent  meeting  of  the  British  Association,  Mr. 
M.  H.  Smith  read  a  paper  on  the  above  subject,  of  which, 
and  of  the  discussion  which  followed.  Engineering  gives 
the  following  abstract : 

"  In  the  Blackpool  Electric  Tramway  there  is  between 
the  rails  an  underground  channel  for  carrying  the  electric 
conductors.  Communication  is  made  with  the  motor  on 
the  car  by  means  of  a  narrow  opening  in  the  top  of  this 
channel.  The  three  leading  conditions  that  have  to  be 
kept  in  view  in  planning  an  electric  tramway — or,  for  that 
matter,  any  other  tramway — which  has  to  run  in  the  pub- 
lic streets,  are  (i)  safety  to  the  public;  (2)  efficiency  ;  (3) 
economy.  So  far  as  the  first  consideration  alone  may  be 
concerned,  the  author  admitted  that,  with  perhaps  a  few 
reservations,  the  end  may  be  obtained  by  the  use  of 
secondary  batteries ;  but  he  thought  it  would  be  admitted 
that  they  were  not  desirable  in  cases  in  which  electricity 
could  be  used  direct.  If  with  the  latter  system  safety 
could  be  obtained — and  the  author  contended  he  had 
solved  the  problem — while  the  other  two  conditions  were 
secured,  the  direct  method  was  clearly  the  most  advan- 
tageous. It  had  been  proposed  to  use  the  rails  as  con- 
ductors, but  this  was  an  impracticable  scheme,  and  over- 
head lines  were  also  out  of  the  question  in  a  street-railway. 
The  only  plan  left  was  to  place  the  conductors  below  the 
level  of  the  street  and  devise  the  best  means  of  making 
connection.  Insulated  copper  bands,  which  are  protected 
by  steel  plates,  pass  down  through  the  opening  in  the  top 
of  the  channel  carrjing  the  conductors.  There  is  a  flex- 
ible, insulated  cord  attached  to  a  terminal  beneath  the 
car,  and  as  the  car  moves  forward  the  collector  is  drawn 
along  with  a  force  sufficient  to  clear  its  way  through  any 
obstruction  not  sufficient  to  cause  a  serious  accident  or 
leakage  to  the  mechanism.  If  any  great  strain  is  brought 
to  bear,  there  is  a  special  appliance  for  releasing  the  cord, 
which  is  naturally  brought  to  a  standstill.  The  current 
passes  from  the  terminal  under  the  car  to  a  switch-box, 
one  being  placed  at  each  end.  Here  the  amount  of  power 
required,  according  to  speed,  load,  gradient,  etc.,  is  regu- 
lated. It  is  here  also  the  reversing  of  the  car  is  effected. 
We  should  have  mentioned  that  the  sides  of  the  channel 
are  formed  of  blocks  of  creosoted  wood,  and  these  carry 
the  insulators  to  which  the  conductors  are  attached.  Two 
lines  of  conductors  are  used,  but  the  return  current  passes 
to  the  rails. 

"The  motor  is  designed  to  run  at  a  high  sp>eed,and  the 
motion  is  conveyed  to  the  driving-wheels  by  means  of  a 
pitch  chain.  The  return  current  passes  through  clips  to 
the  axles  of  the  car,  and  then,  by  way  of  the  wheels,  to 
the  rails. 

"The  line  is  two  miles  long,  and  the  generating  station 
is  placed  about  midway.  The  whole  machinery  is  in  du- 
plicate. During  the  present  season  nine  cars  have  been 
constantly  running,  and  they  have  been  mostly  crowded. 
There  is  no  Sunday  traffic ;  42,000  passengers  have  been 
carried  in  one  week.  The  cost  for  coal  has  been  at  the 
rate  of  thirty-five  passengers  carried  one  mile  for  one 
half-penny. 
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"An  interesting  discussion  followed  the  reading  of  the 
paper.  Mr.  Horsfall,  the  chairman  of  the  company  that 
is  working  the  tramway,  gave  some  figures  bearing  on  the 
financial  aspect  of  the  scheme.  The  gross  receipts  for 
the  week  ending  June  4th,  were  ^67  is.  id.,  and  the  ex- 
penses £s^  1 8s.  4d.  For  the  last  four  weeks  the  receipts 
had  been  /330,  and  the  working  expenses,  including  wages 
and  materials  required,  ^45.  Their  total  receipts  had 
been  ^{^4,038  i6s.  id.  During  the  winter  months,  the  re- 
ceipts did  not  pay  the  cost  of  working,  but  the  speaker 
hoped  that  matters  would  improve  in  this  respect,  and 
there  would  even  be  a  slight  balance  to  the  good  on  the 
winter  traffic.  From  the  experience  he  had  gained,  he 
believed  there  was  a  great  future  before  electric  tramways. 
It  had  been  the  misfortune  of  his  company  that  they  had 
to  pay  for  experience,  but  this  experience  would  doubt- 
less be  utilized  by  future  companies.  Their  two  miles  of 
line  had  cost  them  no  less  than  ^30,000.  Captain  Douglas 
Galton  would  have  liked  to  have  had  fuller  details  of 
working  expenses,  but  the  line  had  been  so  recently  laid 
that,  perhaps,  the  author  had  hardly  the  figures  at  his 
command.  He  thought  it  well  to  remind  the  meeting 
that  this  system  which  had  been  described  was  not  the 
only  method  by  which  electrical  tramways  could  be 
worked.  At  Brussels,  he  had  seen  cars  being  run  by  ac- 
cumulators ;  there  were  many  points  in  favor  of  that 
arrangement,  and  if  they  could  be  proved  to  be  economi- 
cal they  were  undoubtedly  desirable.  One  great  advan- 
tage would  be  that  the  great  expense  of  keeping  the 
underground  works  clear  would  be  avoided.  At  Antwerp, 
also,  the  same  system  was  in  use  and  working  well,  but 
there  the  line  was  quite  level,  while  at  Brussels  several 
hills  had  to  be  encountered. 

"  Mr.  Jeremiah  Head  and  Sir  Frederick  Bramwell  having 
spoken,  a  gentleman,  whose  name  did  not  transpire,  but 
who  stated  that  he  had  been  engaged  as  surveyor  for  the 
electrical  tramway  at  the  Giant's  Causeway,  criticized  the 
figures  that  had  been  given  bearing  on  the  financial  aspect 
of  the  scheme.  He  thought  ^30,000  for  two  miles  of  line 
a  very  high  expense. 

"  Professor  Perry  alluded  to  the  difficulties  of  carrying 
out  electro-mechanical  arrangements  in  the  present  posi- 
tion of  scientific  knowledge.  He  thought  the  track  a 
very  expensive  one.  In  conjunction  with  Professor  Ayr- 
ton,  he  had  made  researches  in  another  direction  of  the 
same  subject,  and  the  result  had  been  that  they  had 
patented  a  system  of  telpherage,  by  means  of  which  no 
opening  was  made  into  the  place  where  contact  was  made. 
He  thought  that  he  and  Professor  Ayrton  were  the  first 
to  run  an  electrical  carriage  on  common  roads.  This  was 
a  tricycle.  He  would  like  to  ask  whether  the  author  had 
found  any  difficulty  with  the  motors.  He,  the  speaker,  had 
tried  many,  and  had  always  met  with  trouble.  The  mechan- 
ical parts  of  such  machines  were  always  badly  designed, 
and  electrical  engineers  seemed  to  have  the  crudest  notions 
of  the  common  principles  of  mechanical  design.  He  could 
give  many  instances  from  his  experience.  In  one  case, 
the  nuts  had  been  soldered  on  ;  that  was  sufficient?  the 
speaker  thought,  to  give  a  general  idea.  If  any  compe- 
tent mechanical  engineer  would  master  just  enough  elec- 
trical knowledge  to  enable  him  to  design  a  workable 
motor,  he  would  be  conferring  a  lasting  benefit  on  his 
kind.    Professor  Perry  next  referred  to  the  question  of 


resistance.  Telegraph  engineers,  he  remarked,  often  took 
exception  to  the  high  resistances  that  had  come  into  use 
of  late,  but  they  were  apt  to  forget  the  great  proportion 
of  power  used  in  such  work  as  that  now  under  discussion. 
No  doubt,  if  there  was  the  same  resistance  in  telegraph 
wires,  messages  could  not  be  sent. 

"  Mr.  G.  Kapp  commented  on  Professor  Perry's  remarks, 
and  said  that  he  had  been  trying  to  produce  a  low-speed 
motor,  but  had  not  succeeded.  There  were  two  conflicting 
elements  to  be  considered,  and  one  either  got  a  machine 
mechanically  correct  and  electrically  imperfect,  or  the 
electrical  properties  were  improved  at  the  expense  of  the 
mechanical  considerations.  The  low-speed  motor  he  had 
designed  would  not  start  fairly,  as  it  always  commenced 
with  a  sudden  jerk.  He  would  like  to  ask  the  author  of 
the  paper  if  he  found  any  difficulties  arise  through  the 
breaking  out  of  teeth,  etc.,  in  his  under  gear.  | 

"  Mr.  Smith,  in  replying  to  the  discussion,  had  the  ac- 
companiment of  a  violent  thunderstorm,  which  indeed 
lasted,  with  greater  or  less  intensity,  for  the  remainder  of 
the  day.  Reference  has  been  made  in  the  course  of  the 
discussion  to  the  loss  of  electromotive  force,  as  shown  by 
diagrams  exhibited  on  the  wall.  This,  no  doubt,  was  a 
weak  point,  and  the  speaker  thought  it  could  possibly  be 
attributed  to  an  oxide  scale  which  forms  on  the  faces  of 
the  wedges  by  means  of  which  electrical  connection  was 
made  in  parts.  Professor  Perry  had  referred  to  telepher- 
age,  but  he.  Mr.  Smith,  thought  that  it  could  not  be  prac- 
tically applied  lor  the  purposes  they  had  in  view.  He 
could  not  speak  favorably  of  the  motors  on  the  cars,  but 
if  electricians  would  take  the  designing  of  motors  into 
their  own  hands,  they  could  hardly  hope  for  a  happy  re- 
sult. They  were  getting  80  per  cent,  efficiency  out  of 
their  motor.  He  showed  examples  of  their  brushes,  and 
attributed  this  high  elTiciency  in  a  great  measure  to  their 
use.  They  had  no  sparking.  As  to  the  gearing,  they  had 
not  had  a  broken  tooth  yet.  The  stretching  of  the  chain 
was  the  great  trouble,  and  as  those  responsible  often  let 
them  run  too  long,  from  a  false  economy,  the  links  would 
override  the  teeth.  He  had  devised  a  worm  gear,  which 
he  hoped  would  be  a  success.  He  had  fitted  a  car  sent 
to  France  with  a  worm  gear,  and  found  it  ran  very  success- 
fully. There  was  no  great  loss,  the  speaker  said,  even  1 
when  the  wheel  was  driving  the  worm.  The  first  cost  of 
the  line  had  been  commented  on.  This  was  ^30,000,  but 
the  total  cost  of  engine,  house,  wires,  gear,  and  fitting  , 
was  under  ^12.000.  This  included  all  the  electrical  work. 
With  regard  to  accumulators,  he  could  not  impress  on 
his  hearers  with  too  much  force  the  fact  that  heavy  work 
cannot  be  done  with  light  accumulators.  The  total  cost 
of  fitting  the  line  with  accumulators  would  be  15  percent, 
more  than  in  the  system  he  had  adopted,  and  then  they 
would  have  to  carry  three  tons  on  each  car.  They  were 
not  only  working  cheaper  with  the  present  plan,  but  the 
first  cost  was  less.  They  had  carried  32,000  people  at 
Blackpool,  and  had  spent  less  than  ^5  on  coal.  No  other 
tramway,  to  his  knowledge,  could  be  run  so  economically. 


At  Montreal,  Canada,  a  double-track  has  been  put  in 
on  St.  Catherine  street ;  a  loop  is  to  be  built  on  St.  James 
street  to  obviate  switches  on  Notre  Dame  street.  There 
have  been  complaints  that  the  cars  are  not  kept  in  cir^y-. 
lation  as  required  by  the  by-laws.  "  ■        .';     "    ,   • 
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STREET-RAILWAY   NEWS. 


.—.:■';      CALIFORNIA.      .  .1  :. -c '  x.''  ; .' v  - 

The  San  Diego  Street-Railroad  Company  has  ordered 
from  St.  Louis,  Mo.,  steel  rails  for  four  miles  of  exten- 
sions. 

A  franchise  has  been  applied  for  for  a  new  street-rail- 
road in  San  Francisco. 

The  San  Francisco  Bridge  Company  has  petitioned  for 
leave  to  maintain  its  tracks  for  steam-cars  on  Kentucky 
street  for  one  year.  y '.-  ''\::'<^::.''^\  ■■:■'■■  .^'^-.'i-] 

- ,   :   .  ,,.._:-.■/ COLORADO."     '■ '''yV-V:v-?--";?-V-^'' 

Denver*s  electric  street-railroad  is  working  successfully. 
The  wires  are  laid  in  conduits  between  the  rails,  and  an 
"  arrow  "  attached  to  the  car  moves  in  the  conduit,  and, 
by  contact  with  the  circuit  breakers,  keeps  up  the  com- 
munication with  the  motor  on  the  car. 

'^^  ■  CONNECTICUT. 

Work  has  been  commenced  on  the  st^reet-railroad  at 
Meriden,  and  it  is  intended  to  have  the  road  in  operation 
within  three  months.        ■•  \  -:  .'■:'-::'\--' ':':-._■  :-'/■■':■  7-, 

DISTRICT   OF  COLUMBIA. 

A  company  has  been  incorporated  to  build  a  street- 
railroad,  to  be  worked  by  electricity,  from  Washington  to 
near  Bladensburg,  Md.     The  line  will  be  eleven  miles  long. 

'  ■^  :•   ''\i '?■-■' ■-■  GEORGIA.  ■••;■.;-.   '■:"■.-■■-:.:'■:-■■: 

Work  was  commenced  October  4th  on  the  street-rail- 
road at  Dublin,  and  the  road  is  to  be  in  operation  in  De- 
cember, Freight  will  be  hauled.  Capt.  Smith  is  at  the 
head  of  the  enterprise. 

'■■-.■  ■•  ■  /■.;.;  ::.•.•■,:■..    Illinois.  ^.V-;\;;:; -;-^"'^:.", 

The  North  Chicago  Railway  Company  will  put  in  a  new 
form  of  cable,  in  which  the  President,  Mr.  Yerkes,  is  in- 
terested. No  dummies  will  be  required,  each  car  having 
a  grip  attachment  worked  by  means  of  levers  on  the  plat- 
form. It  is  claimed  that  greater  speed  can  be  obtained 
with  this  new  form  of  cable.  Manholes  to  the  conduit 
are  placed  at  every  31  feet  6  inches.  '     ". 

The  West  Division  Railway  Company,  of  Chicago,  has 
been  authorized  by  the  city  to  run  a  compressed-air  mo- 
tor, the  "  Lillie,"  between  the  stables  and  Douglas  Park, 
along  Ogden  avenue.  The  purpose  is  to  test  the  feasibil- 
ity of  running  motor-trains  on  the  west  side. 

The  North  Chicago  City  Railroad  Company  has  been 
granted  a  modification  of  the  Story  injunction  ;  the  com- 
pany can  proceed  with  its  preparations  for  constructing 
the  cable  line,  such  as  getting  the  permits  and  putting 
material  along  the  route,  but  cannot  commence  work  on 
the  excavation  till  after  the  hearing  of  the  case  to  dissolve 
the  injunction.  ^  •  v    ^ ,      \    .     ;^.  "^ 

The  Illinois  Central  Railroad  Company  has  paid  con- 
siderable attention  to  its  suburban  facilities  out  of  Chi- 
cago. From  the  city  to  Kensington,  15  miles,  there  are 
two  tracks  used  for  suburban  trains  only ;  and  another 
exclusively  suburban  line  is  from  Sixty-seventh  street  to 
South  Chicago,  sH  miles.  Frequent  trains  of  handsome 
cars,  hauled  by  engines  constructed  specially  for  this 
traffic,  are  run,  and  the  company  is  doing  its  best  to  main- 
tain an  efficient  and  convenient  suburban  service.  The 
rates  are  low,  and  for  a  distance  of  five  miles  the  trains 
compete  successfully  with  the  cable  cars.   . 


The  Pullman  Car  Works  at  Chicago  are  quite  busy  with 
orders  for  cars  for  electric  railroads  ;  among  others  are 
four  for  the  Scranton,  Pa.,  People's  Street- Rail  road  Com- 
pany. 

The  Illinois  Cable  Transit  Company,  of  Chicago,  has 
been  incorporated.  Capital  stock,  $400,000.  Louis  Wach- 
smith,  H.  W.  McNeil,  and  D.  C.  Cregier.  : 

The  Continental  Cable  and  Grip  Company,  of  East  St. 
Louis,  has  been  incorporated  by  H.  L.  Fox,  T.  C.  Smith, 
and  J.  Brown.     Capital  stock,  $1,000,000. 

IOWA. 

In  the  case  of  the  Des  Moines  street  railroads.  Judge 
Henderson  has  decided  between  the  rival  companies  that 
the  old  company  has  no  exclusive  right  to  the  streets,  and 
if  it  has  exercised  it,  it  has  only  been  by  the  toleration  of 
the  public.    This  decision  has  depreciated  this  company's 

stock...     .     ;/      .  .;.■■.•    _^-     ::■.■-■■-.;• 

KANSAS. 

The  Ness  City  &  Sidney  Street- Rail  road  Company  has 
been  incorporated  by  C.  B.  Lyons  and  others,  with  a  capi- 
tal stock  of  $25,000. 

'  KENTUCKY. 

The  majority  of  the  stock  of  the  Lexington  City  Rail- 
road Company  has  been  sold  by  Messrs.  Cross  and  Diver. 
Little  Rock,  formerly  president  and  vice-president,  re- 
spectively, to  R.  B.  Metcalf,  now  president  and  general 
manager,  and  B.  Cross,  superintendent.  The  capital  stock 
of  the  company  is  $60,000 ;  and  the  transfer  represents 

$32,000.       .    :... 

MASSACHUSETTS. 

A  strike  has  been  brewing  among  the  employes  of  the 
Highland-Middlesex  Consolidated  Street-Railroad  Com- 
pany, in  consequence  of  new  and  inconsiderate  rules  being 

instituted.       ;  ;  ■    '      i>::'\  ': '■■e  -I' ■■-■'■■■■'''  ■,    ;'"•'' 

It  is  a  very  general  opinion  that  Boston  needs  an  out- 
of-town  elevated  line  to  accommodate  the  heav}'  morning 
and  evening  traffic,  for  which  the  surface  street-railroads 
are  entirely  inadequate. 

At  Winchester,  the  petition  of  the  Woburn  Street-Rail- 
road Company  for  permission  to  extend  its  line  to  the 
Medford  line  at  Symme's  Corner  was  granted. 

The  North  Adams  Street- Railroad  Company  has  re- 
ceived four  new  cars,  but  will  not  run  any  more  cars  till 
the  completion  of  the  road. 

Horse-cars  are  now  running  at  Bradford,  and  are  proving 
a  great  public  convenience. 

A  survey  has  been  made  for  a  two  mile  street-railroad 
between  South  Framingham  and  Framingham  Center,  to 
be  operated  on  the  Chandler  electric  suspension-cable 
system.    The  cars  will  be  lighted  by  electricity. 

The  minority  of  the  stockholders  in  the  Onset  Bay 
Grove  Association  have  filed  a  bill  in  equity  to  compel  a 
careful  separation  of  the  accounts  of  the  Onset  Associa- 
tion and  the  Onset  Street-Railway  Company. 

•^"-    'y  :"■'-■■■■.'■   ■     -'    '     ■     MICHIGAN.        ■';::'■■'■  ^-    ■'---■ 

Cars  will  soon  be  running  on  the  Highland  Park  Elec- 
tric Railway  at  Detroit.  The  track  is  laid  at  the  side  of 
the  road,  and  a  center  rail  (8  pounds  per  yard;  supported 
on  glass  insulators  between  the  track  rails  conveys  the 
electricity,  which  is  taken  up  to  the  motor  on  the  car  by 
means  of  a  loose  wheel,  which  is  raised  or  lowered  as  the 


1  " 
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car  is  to  start  or  stop.  New  engines  and  dynamos  have 
been  put  in  ;  the  dynamos  are  45-horse  power  each  and 
are  estimated  to  each  run  five  or  six  cars.  The  stock- 
holders are  Capt.  W.  H.  Stevens,  Frank  E.  Snow.  John  B. 
Corliss.  F.  Woodruff,  W.  A.  Jackson  (who  has  supervised 
the  work),  and  others. 

The  cars  will  be  running  very  shortly  on  the  new  electric 
railroad,  on  the  Van  De  Poele  system,  at  Port  Huron. 

MISSOURI. 

Preparations  are  going  forward  at  St.  Louis  for  the  trial 
of  the  Terry  cable  system,  which  the  street-railroad  com- 
panies hAve  decided  to  experiment  with.  Work  has  been 
commenced  on  the  excavations  for  the  trench,  and  the 
working-  drawings  have  been  in  preparation  at  the  office 
of  Messrs.  Smith,  Beggs  &  Rankin,  who  will  build  the 
machinery. 

[v  :    NEW   YORK. 

The  New  York  Cable  Railway  Construction  Company, 
capital  stock  $200,000.  has  been  incorporated  by  C.  D. 
Ingersoll,  Frank  Lloyd,  H.  L.  Storke,  Cornelius  V.  Sidell, 
Wm.  C.  Reddy.  Creighton  Webb,  Edmund  Beardsley,  J. 
F.  Shelly,  and  C.  S.  Beardsley.  Its  purpose  is  to  build 
and  equip  cable  railroads  in  New  York,  New  England, 
New  Jersey  and  Ohio. 

The  North  &  East  River  Railway  Company  has  been 
incorporated  to  build  a  double-track  line  in  New  York 
City,  from  Fulton  Ferry  along  Fulton  street  to  the  Cort- 
landt  street  and  Pavonia  femes  on  West  street.  Appli- 
cation has  been  made  to  the  city  for  permission  to  build 
the  line. 

The  New  York  District  Railroad  Company  has  been 
unable  to  secure  the  requisite  number  of  consents  from 
property  owners  on  Broadway,  and  has,  therefore,  applied 
to  the  Supreme  Court  for  the  appointment  of  commis- 
sioners to  report  as  to  whether  this  underground  road 
shall  be  constructed. 

The  Ninth  Avenue  Elevated  road  will  again  be  worked 
with  a  Daft  electric  motor,  a  new  one  of  125-horse  power 
having  been  constructed  for  the  purpose,  which,  it  is  ex- 
pected, will  haul  four  or  five  cars.  The  one  used  last 
spring  was  only  60-horse  power,  and  could  only  haul  two 
cars.  It  is  also  proposed  to  use  electric  motors  on  the 
Third  Avenue  Elevated  road. 

The  Morris  Avenue  Street- Rail  road  will  be  extended 
from  Third  avenue  to  149th  street,  and  along  149th  street, 
Cortlandt  avenue  and  161  st  street  to  Third  avenue  again. 

The  Kingsbridge  line  will  be  extended  from  Fleetwood 
Park  along  Jerome  avenue  and  Kingsbridge  road  to  Kings- 
bridge  and  Riverdale. 

A  street-railroad  is  projected  from  Third  avenue  along 
Westchester  and  Prospect  avenues  to  1 56th  street ;  and 
another  from  Third  avenue  along  138th  street,  Mott  avenue 
and  163d  street  to  Fleetwood  Park. 

The  grant  for  the  cable  system  to  the  Atlantic  Avenue, 
and  the  Prospect  Park  &  Coney  Island  railroad  companies 
was  materially  delayed  by  the  accidental  insertion  of  Mel- 
rose street  in  the  grant.  All  is  now  straight  and  the 
necessary  authority  has  been  given.  ' 

The  South  Brooklyn  Street-Railroad  Company  has 
been  incorporated  by  T.  McGrath,  and  others.  Capital, 
$200,000. 


The  Riker  Avenue  &  Sandford's  Point  Railroad  Com- 
pany has  been  incorporated  by  George  A.  and  William 
Steinway,  and  others,  with  a  capital  of  $20,000,  to  build  a' 
two-mile  line  from  Long  Island  City  to  Flushing  Bay. 

The  Troy  &  Averill  Park  Railroad  Company  has  been 
incorporated  to  build  a  suburban  line  7)4  miles  long. 
Capital.  $75,000.        "'■  ■  '■-  v^    V  ■-•.:■  "^:^:K:  -.:;■. V  I-:    ; 

The  Fairchild's  cable  system  (now  in  use  at  Bingham- 
ton.)  will  be  laid  on  the  State  street  line  of  the  Albany 
Street-Railroad. 

PENNSYLVANIA.       '        '  ' 


1..- 


An  elevated  railroad  company,  with  $6,000,000  capital, 
has  been  organized  at  Philadelphia.  George  Baker,  presi- 
dent. 

The  Metropolitan  Railroad  Company  has  been  incor- 
porated, with  a  capital  of  $2,225,000,  to  build  an  under- 
ground line  from  Upper  Darby,  through  Philadelphia  to 
Chelten  Hills,  15  miles. 

Mr.  William  Wharton  will  build  a  gravity  railroad  in 
the  West  Park,  Philadelphia.  It  will  be  6>^  miles  long, 
and  can  be  worked  by  gravity  with  the  exception  of  about 
3,500  feet  at  the  inclined  plane.   .  :  1 

The  Electric  Motor  Railway  Company,  of  Pittsburgh, 
has  decided  upon  an  issue  of  $60,000  of  bonds. 

The  Second  Avenue  Passenger  Railway  Company,  of 
Pittsburgh,  has  abandoned  its  proposed  Forbes  street  line 
owing  to  the  strong  opposition  to  the  line,  and  will  apply 
for  a  route  that  will  practically  parallel  Forbes  street. 

At  Lancaster,  Pa.,  the  East  End  Railway  Company  ha,s 
been  granted  its  right-of-way.  , ..    .     .,    ,,  .  }| 

There  are  forty-four  street  passenger  railroads  in  the 
State,  employing  4,398  men,  who  receive  $2,535,378. 

•      .  TENNESSEE. 

The  Columbia  Street-Railroad  Company  has  been  in- 
corporated by  Thomas  T.  Wright,  J.  T.  Craik.  and  others. 

At  Knoxville  a  company  is  being  organized  to  build  3^ 
miles  of  street-railroad. 

The  Chickamauga  &  Rossville  Street-Railroad  Company 
has  been  incorporated  by  J.  C.  Roberts  and  others,  to 
build  from  Chattanooga  to  Rossville.  Ga.  The  road  will 
be  built  within  six  months.     Capital  stock,  $30,000. 

VIRGINIA. 

The  Richmond  Street- Railroad  Company  proposes  to 
lay  tracks  on  Ninth  and  Leigh  avenues,  and  to  extend  the 
Main  street  line  to  the  western  limits.  The  council  will 
not  grant  permission  unless  the  company  will  undertake 
to  build  a  line  on  Church  Hill  avenue  to  Church  Hill  and 
Oakwood  Cemetery.  .  -   \ 

The  Richmond  &  Manchester  Railroad  Company  has 
petitioned  for  right-of-way  on  several  streets,  and  pro- 
poses to  build  the  line  to  Reservoir  Lake,  and  a  branch 
to  the  Soldiers'  Home. 

WISCONSIN. 

At  Green  Bay.  Wis.,  a  street-railroad  is  to  be  built. 
Material  will  be  required. 

The  Eau  Claire  Street-Railroad  Company  has  been  in- 
corporated by  H.  H.  Hayden.  W.  A.  Rust  and  G.  B.  Shaw. 
Capital  stock,  $50,000.  :  ; ,;_,     ."     -..'■■.'■'  '■'■ 

The  Ashland  Street-Railroad  Company  has  recently 
been  incorporated  with  a  capital  stock  of  $50,000.  . 
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THE    ROGERS    LOCOMOTIVE  AND  MACHINE 

WORKS. 


(Continued  from  page  216.) 


..■'    ;-"'■•■;  ■V.:-K,  :  '■    v-Chapter  V..  ■"'■/>  .'.;-..^  ' :  -■/ '■  " 

THE  ORGANIC  DEVELOPMENT  OF  THE  LOCOMOTIVE. 

During  the  period  of  fifty  years  that  has  elapsed  since 
Mr.  Rogers  first  commenced  to  build  locomotives  in 
Paterson,  not  only  has  the  machine  as  a  whole  been  going 
through  a  process  of  evolution,  as  described  in  preceding 
chapters,  but  there  has  also  been  a  development  or  adap- 
tation of  its  various  parts  or  organs,  as  they  may  be  called, 
to  the  functions  which  they  have  to  perform.  A  descrip- 
tion of  the  different  forms  and  methods  of  con-  ■--.  .*; 
struction  of  these  organs,  which  were  adopted  and  : 
in  use  at  various  times,  will,  therefore,  become  a  > 
sort  of  comparative  anatomy  of  American  loco- 
motives. This  may  conveniently  be  divided  into 
three  parts — one  relating  to  the  boiler,  another 
to  the  engines,  and  a  third  to  the  carriage  or 
running-gear.  These  will  be  taken  up  in  succes- 
sion. , 

THE   BOILER.  ''  ':-'"/^ /; '^  ':'V 

The  boiler  of  the  "  Sandusky,"  the  first  engine 
built  by  Messrs.  Rogers,  Ketchum  &  Grosvenor, 
was  substantially  the  same  as  that  of  the  Stephen- 
son engines,  of  what  is  known  as  the  "  Planet  " 
class,  that  is,  the  top  of  the  furnace  was  semi- 
cylindrical  in  form,  and  flush,  or  nearly  flush, 
with  the  top  of  the  barrel  of  the  boiler.  The 
horizontal  section  of  the  fire-box  below  the  barrel 
of  the  boiler  was  square,  or  nearly  so. 

In  1837,  Mr.  Bury  was  made  locomotive  super- 
intendent of  the  London  &  Birmingham  Railway 
in  England,  which  gave  him  an  opportunity  of    .- 
adopting  extensively  on  that  line  a  class  of  en-  ; 

gines,  the  original  of  which  he  introduced  on  the 
Liverpool  &  Manchester  Railway  in  1830.    These    : 
were  four-wheeled  engines  with  inside  cylinders,      ,     - 
not  unlike  Stephenson's  in  their  general  plan,  but  ' 

the  tops  of  the  furnaces  instead  of  being  semi-cylindrical 
were  hemispherical,  and  the  horizontal  section  of  the  fire- 
box, below  the  waist  of  the  boiler,  was  of  a  form  approxi- 
mating to  the  letter  D,  the  flat  part  being  in  front.  This 
form  of  firebox  was  adopted  in  the  fifth  engine  built  at 
the  Rogers  Works,  and  it  was  in  continuous  use  until  1857, 
and  is  shown  in  Figs.  14  to  22.     i--    '       :  -\" 

A  large  proportion  of  the  early  locomotives  built  in  this 
country,  were  built  to  burn  wood.  The  Baltimore  &  Ohio 
Railroad  was,  perhaps,  the  only  pioneer  road  that  com- 
menced by  using  coal  for  fuel,  and  even  on  that  line  many 
locomotives  burned  wood.  As  the  weight  of  locomotives 
was  increased  and  coal  was  substituted  for  wood,  larger 
fire-boxes  were  required,  and  this  led  to  the  abandonment 
of  the  hemispherical-topped  furnace,  which  was  not  well 
adapted  to  fire-boxes  whose  length  was  materially  greater 
than  their  width,  and  the  semi-cylindrical  form  which  was 
first  used,  was  substituted   in   its  place.     In  these,  the 


crown-sheets  were  usually  stayed  with  crown-bars  placed 
either  lengthwise  or  crosswise  on  top  of  the  fire-box. 

At  first  the  cylindrical  tops  of  the  furnaces  were  made 
flush  with  the  tops  of  the  barrels  of  the  boilers,  but  this 
form  was  succeeded  by  what  is  known  as  the  "  wagon 
top  "  form  of  boiler,  which  was  first  used  in  the  Rogers 
Works  in  1850.  The  tops  of  the  furnaces,  in  boilers  of 
this  kind,  were  also  semi-cylindrical,  but  they  were  made 
considerably  higher  than  the  barrels  of  the  boilers,  as 
shown  in  Figs.  23  to  26.  The  exact  reason  for  first  adopt- 
ing this  form  of  boiler  is  not  known,  but  it  had  the  advan- 
tage of  giving  more  steam  room,  and  allowed  the  use  of 
more  tubes,  and  consequently  more  heating  surface,  than 
could  be  used  in  a  flush-topped  boiler.  The  wagon  top 
also  gives  more  room  for  workmen  on  the  inside  of  the 
boiler,  over  the  crown-sheets,  and  it  thus  facilitates  con- 
struction and  repairs.  Mr.  Hudson  was  always  a  strong 
advocate  of  this  form,  and  he  gave  especial  attention  to 

'■-■.;■.;':  ''^V;;^^  Fig.  28.       :.-,.': 
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staying  it,  as  is  shown  in  Figs.  27,  28  and  29,  in  which  the 
stays  and  braces  are  shown. 

For  burning  anthracite  coal,  it  was  found  that  very  long 
fire-boxes  were  required.  In  i860,  the  form  shown  in 
Figs.  30  and  31  was  built  at  the  Rogers  Works  from  the 
design  of  Mr.  Millholland,  of  the  Philadelphia  &  Reading 
Railroad.  The  top  of  this  furnace  sloped  downward  from 
the  barrel  of  the  boiler,  and  the  crown-sheet  was  stayed 
with  screw-stays,  excepting  for  a  short  distance  behind 
the  tube  plate.  Water  grates  were  used  in  this  fire-box, 
and  are  shown  in  the  engraving. 

In  1 861,  some  fire-boxes  with  long  combustion-chambers 
and  a  water  bridge,  as  shown  in  Fig.  32,  were  constructed 
for  the  New  Jersey  Railroad  &  Transportation  Company. 

In  1862,  a  fire-box  with  the  water  leg  A,  Figs.  33  and  34, 
was  made  for  the  Chicago,  Burlington  &  Quincy  Railroad. 
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The  brick  arch,  Figs.  35  and  36.  was  used  in  1865.    • 

In  1871,  some  engines  were  built  for  the  Cumberland 
Valley  Railroad,  with  the  Buchanan  fire-box,  shown  by 
Figs.  37  and  38. 

The  form  of  the  Belpaire  fire-box,  shown  by  Figs.  39 
and  40,  was  applied  to  locomotives  for  the  Matanzas  Rail- 
road of  Cuba,  in  1874. 

The  Belpaire  fire-box  has  been  extensively  used  on  the 
continent  of  Europe,  and  within  the  past  few  years  has  been 
regarded  with  much  favor  by  some  of  the  leading  master 
mechanics  in  this  country,  and  it  has  been  adopted  on  a 
number  of  railroads  here. 

The  fire-box  represented  by  Figs.  27,  28  and  29  is,  how- 


& 


steam  gauges  were  generally  used.  Without  these  instru- 
ments it  was  impossible  to  tell  what  the  steam  pressure  was, 
until  the  safety-valves  commenced  blowing  off.  They  were, 
therefore,  the  principal  guides  by  which  the  fireman  was 
governed,  that  is,  he  would  "  fire  "  until  "she  commenced 
blowing  ofiF,"  and  then  he  would  open  the  furnace-door 
wide  to  cool  the  fire.  The  result  was  that  the  tubes  were 
thus  exposed  to  alternate  currents  of  cold  and  hot  air,  and 
were  thus  continually  expanded  and  contracted,  which 
caused  them  to  leak.  With  a  steam  gauge,  however,  a 
fireman  had  always  a  guide  before  him  to  indicate  just 
what  the  steam  pressure  was,  and  could  control  his  fire 
accordingly,  and,  therefore,  was  not  obliged  to  open  the 


Fig.  30. 


Fig.  31- 


u 
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Fig.  32. 


Fig.  33. 


Fig.  34. 


ever,  the  one  which  has  been  the  most  commonly  used 
for  engines  built  at  the  Rogers  Works.  It  has  stood  the 
test  of  long  experience,  and  is  still  regarded  with  much 
favor  by  engineers  and  master  mechanics. 

The  form  of  brick  arch  shown  in  Figs.  41  and  42  was 
used  in  1881.  In  this  it  will  be  seen  that  the  fire-brick  is 
supported  on  bent  water-tubes,  which  are  attached  at  one 
end  to  the  crown-sheet,  and  at  the  other  to  the  front  plate 
of  the  fire-box.  Another  form  of  brick  arch,  supported 
on  water-tubes,  is  shown  in  Figs.  43  and  44.  This  was 
used  in  1885.  y 

TUBES. 

Very  soon  after  coal  was  substituted  for  wood  as  fuel  in    ' 
locomotives,  the  use  of  copper  and  brass  tubes  was  aban- 
doned in  this  country,  and  iron  tubes  were  used  instead. 
At  first  there  was  a  great  deal  of  trouble  in  keeping  these 
tubes  from  leaking.    This  was  especially  the  case  before   1 


furnace-door  so  often  to  regulate  the  steam  pressure. 

While  the  frequent  expansion  and  contraction  of  the 
tubes  probably  caused  them  to  leak,  yet  there  can  be  no 
doubt  that  the  methods  of  fastening  them  which  were  at 
first  used  were  much  less  efficient  than  those  which  have 
since  been  adopted. 

The  manner  of  fastening  tubes  in  1837  is  shown  in  Figs. 
45,  46  and  47.  The  tube  was  inserted  into  the  hole  in  the 
tube-plate,  and  a  tapered  mandrel,  shown  by  Fig.  46,  was 
driven  into  the  end  of  the  tube,  so  as  to  expand  it  to  the 
full  size  of  the  hole  in  the  plate.  This  mandrel  was  flat- 
tened on  five  sides,  as  shown  in  the  end  view,  Fig.  47, 
After  each  blow  on  the  end  of  the  mandrel  it  was  turned 
slightly  so  as  to  expand  the  tube  equally  all  around.  The 
end  of  the  tube  was  then  turned  over,  as  shown  in  Fig.  45. 
which  represents  a  longitudinal  section  of  it.  Probably 
some  form  of  caulking  tool  was  used  for  this  purpose.    A  .' 


■v-r 
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wrought-iron  thimble  T  was  then  driven  into  the  end  ot 
the  tube. 

In  1840,  the  form  of  caulking  tool  shown  in  Figs.  48  and 
49  was  adopted.  Jhis  was  inserted  in  the  end  of  the  tube 
with  the  notch  A  bearing  against  the  edge,  which  was 
then  turned  over  by  driving  the  tool  against  it  with  a 
hammer. 

As  already  stated,  thirty  or  forty  years  ago  a  great  deal 


Fig-  35. 


Fig.  36. 


of  trouble  was  experienced  on  locomotive  engines  with 
leaky  flues.  It  was  a  constant  source  of  annoyance,  and 
every  few  days  some  one  had  to  go  into  the  furnace  to 
hammer  or  caulk  up  the  ends  of  the  flues  and  thimbles 
(the  flues  at  that  time  were  either  copper  or  brass,  and  the 
thimbles  were  of  wrought-iron).  0 

In  1850,  Mr.  Hudson,  then  master  mechanic  of  the 
Attica  &  Buffalo  Railroad,  conceived  the  idea  that  if  cast- 
iron  thimbles  were  substituted  for  wrought-iron  it  would 
remedy  this  standing  difficulty.     Acting  on  this  idea  he 


Fig.  37. 


Fig.  38. 


proceeded  to  verify  it — first,  by  taking  a  thimble  of  each 
kind,  wrought  and  cast-iron,  turning  them  accurately  to  a 
gauge,  then  heating  them  red  hot,  measuring  them,  and 
noting  the  expansion  of  each ;  afterward  cooling  them  in 
water  and  again  measuring  them.  This  process  of  heat- 
ing, cooling  and  measuring  was  repeated  twelve  times, 
when  the  wrought  thimble  was  found  to  be  appreciably 
smaller  in  size  than  at  first,  and  the  cast-iron  thimble 
larger.  It  was  noticed  that  the  former  thimbles  expanded 
more  than  the  latter  when  red  hot ;  this  wa3  anticipated. 
To  carry  this  idea  into  practice,  a  locomotive  with  leaky 
flues  was  taken  ;  all  the  thimbles  were  taken  out,  the  flues 
carefully  expanded,  and  new  thimbles  put  in.    One-haU, 


or  all  on  one  side  of  the  center  line  of  the  flue-sheet,  ver- 
tically, were  of  wrought-iron,  and  the  other  half  were  all 
of  cast-iron.  At  the  end  of  the  first  trip,  when  the  boiler 
was  cooling  down,  it  was  found  that  all  the  flues  with 
wrought-iron  thimbles  were  leaking,  whereas,  at  the  same 
time,  all  those  opposite  to  them  with  cast-iron  thimbles 
were  tight.  The  wrought-iron  thimbles  were  then  taken 
out  and  cast-iron  ones  put  in  their  places,  when  all 
stopped  leaking,  and  so  continued,  the  engine  doing  duty 


'  H  n  n ! 


0     »  ^ 


Fig.  39- 


Fig.  40. 


without  any  more  trouble  from  leaky  flues.  The  atten- 
tion of  Thomas  Rogers  was  called  to  the  fact,  and  he 
began  to  use  cast-iron  thimbles  with  a  like  result.  Mr. 
Rogers  called  the  attention  of  John  Brandt,  then  in  charge 
of  the  motive  power  of  the  Erie  Railway,  to  the  subject ; 
he,  also,  immediately  tried  cast-iron  thimbles,  and  found 
the  result  as  stated  above,  and  hence  their  use  spread  and 
became  almost  universal;  few,  except  those  who  had  ex- 
perience in  the  matter  at  that  time,  can  now  realize  how 
much  annoyance  and  expense  were  saved  by  the  change. 
In  1 861,  tubes  were  fastened  as  shown  in  Fig.  50,  that 
is,  a  copper  end  or  thimble  was  brazed  to  the  end  of  the 
tube,  and  a  steel  thimble  was  placed  on  the  inside  of  it, 
so  as  to  bring  the  copper  between  it  and  the  tube-plate. 
The  soft  copper  between  the  steel  thimble  and  the  plate. 


.  I-'- 


it  was  found,  assisted  materially  in  making  and  keeping 
the  tubes  tight.  -  * 

In  1862.  the  method  shown  in  Fig.  51  was  adopted.  In 
this  the  copper  end  was  dispensed  with,  and  a  copper 
thimble  was  placed  on  the  end  outside  of  the  tube,  as 
shown.    ;'•  •  ■ '-   '    ■  -    '  '  •        ■ 

The  Prosser  expander  was  first  used  at  the  Rogers 
Works  in  1863.  This  is  shown  by  Figs.  52  and  53.  Fig. 
52  is  a  side  view  with  the  end  of  the  tube  and  plate  shown 
in  section  at  A  and  A.  The  expander  consists  of  what 
may  be  called  a  plug  composed  of  eight  settor-shaped 
pieces,  as  shown  in  the  end  view.  Fig.  53.  These  are  held 
together  by  an  open  steel-spring  ring  £,    In  the  center  of 
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the  sectors  there  is  a  tapered  hole  C,  F'ig.  53  (shown  by 
dotted  lines  in  Fig.  52),  into  which  a  tapered  plug,  Fig. 
54,  is  driven.  The  open  spring-ring  permits  the  sectors 
to  separate  when  the  tapered  plug  is  driven  into  the  open- 
ing. The  sectors  each  have  a  shoulder  or  projection  at 
S  S.  These  come  just  inside  the  tube-plate,  when  the  ex- 
pander, is  inserted  into  the  tube.  By  driving  in  the 
tapered  plug  or  mandrel.  Fig.  54.  the  sectors  are  forced 
apart,  and  expand  the  end  of  the  tube.    At  the  same 


I 


attached  to  the  square  end  of  the  mandrel  and  it  is  turned 
around,  which  causes  the  rollers  to  revolve  on  their  own 
axes.  This  causes  the  hollow  plug  to  revolve  around  its 
axis.  The  two  thus  have  a  sort  of  sun-and-planet  n:otion 
in  relation  to  each  other.  As  the  rollers  bear  hard  against 
the  tube  their  effect  is  to  elongate  it  circumferentially, 
and  thus  enlarge  it  so  as  to  completely  fill  the  opening  in 
the  tube  plate.  Usually,  copper  ferrules  are  used  outside 
of  the  ends  of  the  tubes.     This  method  is  the  one  which 


Fig-  44. 


Fig.  46. 


Fig-  47. 
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Fig-  49. 


Fig.  50. 


Fig.  51. 


Fig.  54. 


Fig.  52.     Fig.  53. 


Fig.  58. 


Fig.  57- 


Fig.  55. 


Fig.  56. 


time,  the  shoulders  S  S  produce  a  ridge  in  the  tube, 
inside  of  the  plate,  which  helps  to  keep  the  joint 
tight.     ■■. I  ''.■:'/  '.■_   ■    :-■    . 

In  1867,  the  Dudgeon  expander,  shown  by  Figs.  55  to 
58,  was  introduced.  This  may  be  described  as  a  hollow 
plug  which  has  three  rollers,  R  R  R,  Figs.  55  and  56,  which 
are  contained  in  cavities  in  the  plug,  in  which  they  can 
revolve,  and  in  which  they  can  also  move  a  short  distance 
radially,  that  is,  from  the  center  of  the  plug  outward. 
When  this  expander  is  inserted  in  the  end  of  a  tube,  a 
tapered  mandrel.  Fig.  57,  is  driven  into  the  central  open- 
ing, and  it  then  bears  against  the  rollers  A'  R,  and  forces 
them  outward  against  the  tubes.    A  crank  handle  is  then 


is  now  generally  employed  at  the  Rogers  Works  for  fast- 
ening tubes  in  their  plates. 

FURNACE-DOOR. 

In  1865,  Mr.  Hudson  used  the  furnace-door  deflector 
illustrated  by  Figs.  59  and  60.  D  is  the  deflector  which 
is  suspended  from  a  hook  H,  attached  to  the  fire-box  over 
the  furnace-door.  A  lever  L  is  fastened  to  the  deflector, 
by  which  it  is  moved  out  of  the  way  when  coal  is  thrown 
into  the  fire.  The  position  of  the  deflector  is  regulated  by 
the  lever,  and  a  latch  L  at  its  upper  end.  A  pair  of  slid- 
ing-doors  are  used  in  connection  with  the  deflector. 
These  are  opened  by  a  system  of  levers,  which  are  clearly 
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shown  in  the  engravings.     This  was  first  suggested  by  a 

fireman  in  England,  who  found  that,  by  inserting  a  scoop 

shovel  upside  down  in  the  furnace-door,  he  could  prevent 

smoke.     ...   .  -..., 

'        '  '  BOILER  SHELLS.    •        ^         ^ ^ '^ 

In  making  boilers  with  iron-plates,  Mr.  Hudson  always 
took  great  pains  to  have  the  plates  of  such  sizes  and  pro- 
portions that  the  "  grain  "  or  fibers  of  the  iron  around  the 
barrel  of  the  boiler  would  be  in  the  direction  to  resist  the 
greatest  strain.  This  practice  is  still  continued  in  the 
Rogers  Works  when  iron  plates  are  used. 


engraving  of  the  "  Sandusky,"  Fig.  12,  was  to  rivet  a  cir- 
cular casting,  having  a  fiange  top  and  bottom,  to  the 
barrel  of  the  boiler.  The  upper  part  of  the  dome  was  also 
made  of  cast-iron  and  was  bolted  to  the  top  flange  of  the 
circular  casting.  A  similar  plan  was  also  adopted  when 
the  domes  were  attached  to  tops  of  the  hemispherical- 
shaped  furnaces,  as  shown  in  Figs.  12  to  22.  Even  after 
the  use  of  the  hemispherical-shaped  furnace  was  aban- 
doned, cast-iron  domes  were  still  used,  and,  in  some  cases, 
the  bases  of  the  domes  were  made  of  wrought-iron. 
When  the  size  of  engines  and  their  domes  was  increased 


■     Fig-  59- 


Fig.  60. 


Fig.  61. 


Fig.  62. 


In  1852,  he  adopted  the  method  of  making  the  horizon- 
tal seams  of  boilers  shown  by  Figs.  61  and  62.  This  con- 
sisted of  an  ordinary  single-riveted  lap  seam,  with  a  cover- 
ing strip  or  "  welt  "  over  the  inside,  which  was  made  wide 
enough  to  take  an  extra  row  of  rivets  on  each  side  of  the 
main  row.  The  outside  rows  were  spaced  double  the 
distance  apart  of  those  in  the  main  row.  The  welts  not 
only  serve  to  strengthen  the  seams,  but  they  cover  the 
inside  caulking  edges  where  corrosion  and  "  grooving,"  or 
"channeling,"  as  it  is  called,  is  most  likely  to  occur.  By 
being  covered,  these  edges  are  protected  from  the  action 
of  the  water. 
■\:■^^::v:...-■t'^■^■-  .:-'•.■■'■:  '■.  '  ■  ■    domes.     ;.'  ; '^.w  "_■..,■'  ('..■■'::'-.  v 

The  first  method  of  fastening  domes,  as  shown  in  the 


so  much  that  it  became  impracticable  and  unsafe  to  make 
them  of  cast-iron,  they  were  made  of  wrought-iron  plates, 
with  a  flange  at  the  bottom,  which  was  riveted  to  the 
boiler  shell,  as  shown  in  Fig.  30.  Later,  the  boiler  shell 
was  flanged  upward  around  the  edge  of  the  opening  at 
the  base  of  the  dome,  as  shown  in  Figs.  26  and  27,  in 
order  to  give  additional  strength  at  this  point.  The 
dome  was  then  attached  to  the  boiler  with  two  rows  of 
rivets.  In  1880,  a  reinforcing  ring,  R  R,  was  added  at  the 
base  of  the  dome,  as  shown  in  Fig.  63.  This  serves  to 
strengthen  the  boiler  shell  at  the  base  of  the  dome,  where 
it  is  weakened  by  the  opening  required  to  give  access  to 
the  inside  of  the  boiler. 

■  ;         {To  be  continued^  ;  ^ ')       ' .        ~ 
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Boughton's  Seal  for  Freight-Car  and  other  Locks. 


The  engravings  herewith,  represent  an  improved  form 
of  seal  which  has  recently  been  patented  by  Mr.  Claudius 
V.  Boughton,  of  Buffalo,  N.  Y.  It  consists  of  a  length  of 
wire  E  E,  Figs,  i,  2,  and  3.  with  a  hook  H  at  one  end  and 
a  loop  L  at  the  other,  with  a  cylindrical-shaped  seal  S, 
made  of  lead,  which  slips  on  over  the  hook  and  loop.  In 
Fig.  I  the  hook  and  loop  are  shown  detached.  In  Fig.  2 
they  are  connected  together,  and  the  seal,  which  is  shown 
in  section,  is  slipped  down  over  the  hook  and  loop.  T  is  an 
ofl-set  or  bend  in  the  wire  to  prevent  the  seal  from  sliding 
to  the  opposite  end  before  it  is  used. 

This  seal  is  adapted  for  application  to  a  freight-car  lock 
as  follows:  One  end  of  the  wire  E  is  passed  through  the 
slot  of  the  hasp,  the  staple,  and  the  padlock  on  the  door. 
Then  the  hook  H  of  the  wire  E  is  engaged  with  the  loop 
L,  and  in  s^ch  position  the  cylindrical  seal  S  is  pushed 


i\   Fig- 3. 


boughton's  seal  for  freight-car  and  other  locks. 

over  the  united  ends,  as  clearly  shown  in  Fig.  2.  When 
the  parts  are  thus  arranged,  they  are  placed  between  the 
jaws  of  a  pair  of  pinchers  or  other  suitable  instrument, 
and  the  lead  seal  is  compressed  until  it  assumes  the  flat 
shape  shown  in  Fig.  3.  When  the  seal  is  thus  compressed, 
the  united  hook  and  loop  of  the  wire  are  completely  em- 
bedded in  the  lead  seal,  and  cannot  possibly  be  separated 
or  withdrawn  therefrom  without  such  a  complete  mutila- 
tion of  the  seal  as  to  render  it  impossible  to  restore  it 
to  its  normal,  flattened  condition.  In  forming  the  disk- 
shaped  seal  now  in  general  use  it  presents  a  burr  centrally 
arranged  around  its  periphery.  The  presence  of  this  burr 
renders  it  possible  to  cut  the  seal  upon  the  line  of  the 
burr,  loosen  and  remove  the  wire,  and  restore  the  seal  so 
nearly  to  its  normal  shape  as  to  escape  detection  from  a 
casual  inspection  of  the  seal.  With  this  improved  con- 
struction, such  tampering  with  the  seal  is  practically  im- 
possible. 

It  is  apparent  that  these  improved  seals  are  adapted  for 
other  uses  than  that  of  sealing  freight-car  locks — such  as 
mail-bags,  safety-valves,  liquor  cases,  oyster  tubs,  etc., 
etc.  They  are  manufactured  by  the  Buffalo  Seal  &  Press 
Company,  of  436  Niagara  street,  Buffalo,  N.  Y.,  lately 
incorporated  under  the  laws  of  the  State  of  New  York. 
The  company  is  manufacturing  30,000  seals  per  day  at  the 
present  time,  and  is  increasing  its  machinery  in  every 
department. 


Hartmeyer's  Improved  Water-Cooler. 


The  accompanying  engravings.  Figs,  i  and  2,  represent 
an  improved  water-cooler,  the  object  of  which  is  to  pro- 
vide separate  and  independent  receptacles,  in  order  to 
prevent  the  too  rapid  waste  of  ice,  and  also  to  prevent  the 
water  from  becoming  impregnated  with  any  impurities  in 
the  ice.  One  of  the  engravings,  Fig.  i,  is  a  perspective 
view  showing  the  outside  of  the  cooler  with  the  lid  open, 
and  Fig.  2  is  a  longitudinal  section. 


Fig.  I. 

hartmeyer's  improved  water-cooler. 

A  represents  a  chest  constructed  with  double  walls  a  b, 
which  are  separated  so  as  to  leave  an  intervening  space 
between  them,  which  is  filled  with  any  suitable  non-con- 
ducting material. 

The  inner  wall  b,  is  made  of  galvanized  iron  or  other 
suitable  sheet  metal.  ;■   •'  •'■-:     (         •  t 

Within  the  chest  A,  are  located  one  or  more  water- 


Fig.  2. 
hartmeyer's  improved  water-cooler. 


receptacles  C  C.  In  the  accompanying  drawings  two  are 
shown.  They  consist,  preferably,  of  a  single  sheet  of 
metal  bent  JJ-shaped,  to  form  the  sides  and  bottom  of  the 
receptacle,  and  flat  sheets  of  metal  secured  to  the  edges 
of  the  sides  and  bottom  to  form  the  ends  ;  or  they  may 
consist  of  granite,  agate,  porcelain,  or  enameled  ware. 
The  receptacles  C  are  located  at  about  equal  distances 
from  the  ends  of  the  chest  and  from  each  other,  and  are 
supported  above  the  bottom  of  the  chest  upon  cleats  c. 
They  are  also  further  supported  by  rods  D,  which  extend 
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through  sockets  d,  in  the  upper  side  edges  of  the  recep- 
tacle, and  transversely  through  the  chest-walls,  and  are 
secured  in  position  by  nuts.  To  prevent  the  sides  of  the 
water-receptacles  from  bulging  out,  vertical  strengthening- 
ribs  E  are  secured  thereto,  as  shown.  The  water-recep- 
tacles C  are  provided  with  covers  x,  to  prevent  the  dirt 
from  falling  in  when  ice  is  placed  in  the  chest. 

The  hinged  cover  B  is  provided  with  beveled  outer 
edges  h,  which  fit  correspondingly-beveled  edges  /,  formed 
on  the  upper  edge  of  the  chest,  and  thus  insure  an  air- 
tight joint  when  the  cover  is  closed.     ~^  ::,  x .  ■>•;.■■-         .  V 

The  receptacles  C  communicate  with  each  other  through 
one  or  more  pipes,  as  F.  The  receptacle  C,  into  which 
the  supply  of  water  for  the  several  receptacles  first  runs, 
is  provided  with  filtering  material  G,  either  in  bulk,  as 
shown,  or  in  a  separate  receptacle,  which  may  be  taken 
out  and  renovated  without  disturbing  the  water-recep- 
;  tacle.  A  float  H  is  connected  with  the  stop-cock  h  in 
the  supply-pipe,  and  is  adapted  to  close  the  cock  when 
the  water  in  the  receptacle  rises  to  the  proper  height,  and 
to  open  the  cock  as  the  water  is  drawn  from  any  one  of 


tion  insures  great  economy  in  the  use  of  ice,  as  the  latter 
is  kept  insulated  from  the  water,  and  will  not  melt  away 
so  rapidly  as  if  it  were  immersed  in  the  water ;  and  owing 
to  this  fact  it  requires  much  less  labor  and  attention  in 
the  care  of  the  water-cooler,  as  it  will  remain  cool  and 
not  require  to  be  refilled  for  quite  a  long  period  of  time. 

Further  information  concerning  them  can  be  obtained 
by  addressing  John  Hartmeyer,  Zanesville,  Ohio. 


Wooley's  Car-Coupling. 


The  engravings  herewith  represent  some  improvements 
in  Wooley's  car-coupler,  of  which  illustrations  were  pub- 
lished in  the  September  number  of  the  Journal.  In  the 
engravings  herewith  A  is  the  end  and  frame  of  the  car ; 
B,  the  draw-head,  which  is  attached  as  usual,  b  is  the 
under  lip,  which  is  beveled  or  curved,  b'  and  b^  are  the 
upper  and  lower  slots  in  the  draw-head.  D  is  the  coup- 
ling-pin, the  head  of  which  is  flattened  to  pass  between 
the  jaws  of  the  operating-arm  E.  G  G  is  the  operating- 
shaft,  with  an  arm  ^  in  the  middle,  and  which  is  connected 


y^. 


Fig.  I. 


WOOLEY  S  CAR-COUPLING. 


the  receptacles,  thereby  automatically  regulating  the  sup- 
ply of  water  in  the  cooler. 

Between  the  water-receptacles,  the  bottom  of  the  chest 
A  is  provided  with  raised  grates  or  slots  I,  which  hold 
the  ice  above  the  bottom  of  the  chest  and  form  a  drip- 
reservoir  for  the  water  from  the  melting  ice.  -  ^  ; 

K  represents  the  ice  packed  in  the  chest  between  the 
water-receptacles.  -  ^ ^ -.  ;.  < r-    ■;-. »>    .  .  ^  v<v  "' 

L  represents  the  lid  of  the  chest,  and  M  and  N  repre- 
sent, respectively,  the  draft-faucet  for  obtaining  drinking- 
water,  and  the  water-faucet  for  cleansing  the  receptacle 
containing  the  filtering  material. 

By  the  above  construction,  the  water,  gradually  enter- 
ing and  flowing  through  the  filtering  receptacle,  becomes 
thoroughly  cooled  before  it  is  drawn  for  use,  while  the 
aut,omatic  supply  prevents  annoyance  from  carelessness  or 
forgetfulness  on  the  part  of  the  person  entrusted  with  its 
care,  and  the  distributing  of  the  water  into  several  recep- 
tacles brings  it  into  more  extended  contact  with  the  ice- 
cooled  surface.     ;  •:-::■■„-■:■-■■  ■>....■•-"  ;'  ^<'\.-^y  ''.iJ  "I'i   ■■'■  ■ 

The  independent  construction  of  the  receptacles  admits 
of  their  removal  for  repairs  or  cleansing,  while  the  inner 
wall  of  the  chest  remains  intact. 

It  will  be  observed  that  the  ice  cannot  come  in  contact 
with  the  water,  and,  therefore,  the  water  is  not  charged 
with  any  impurities  in  the  ice.  Again,  the  water  is  main- 
tained at  an  even  temperature,  owing  to  the  fact  that  the 
sides  and  bottom  of  the  water-receptacle  are  subjected  to 
the  uniform  and  constant  temperature  of  the  ice.  Further, 
a  water-cooler  constructed  in  accordance  with  our  inven- 


by  a  link  H  to  ears  on  the  operating-arm  E.  ^'  is  a  lever 
or  arm,  attached  at  the  side  of  the  car  to  the  shaft  G.  to 
turn  the  latter,  by  which  tjie  uncoupling  and  guiding  of 
the  link  is  effected.  M  is  a^lutch  which  engages  with 
£■',  and  thus  locks  the  shaft  G\n  a  position  which  holds 
the  coupling-pin  up,  to  prevent  coupling  when  pushing 
cars.  When  the  clutch  is  thrown  back,  in  the  position 
shown  by  the  dotted  lines,  it  leaves  the  arm  ^',  the  shaft 
G,  and  the  coupling-pin  free  to  couple.  K  is  a  chain  to 
connect  with  the  arm  ^^',  for  the  purpose  of  locking  it 
when  the  car  is  coupled.  N  is  a  chain  attached  to  the  arm 
^,  and  extending  to  the  top  of  the  car,  to  enable  an  oper- 
ator to  uncouple  from  that  position.  :;  ■,  ■'''/■ -^^'-y:'.^.-:^ 
The  inventor's  address  is  C.  D.  Wooley,  Walden,  N.  Y. 


THE  ELEVATED 


CABLE    RAILWAY  CO. 

Single  Line  of  Posts.     Pendant  Cars. 
Two  or  Four  Tracks.  Cable  Traction. 

V      ;   •?  BURLINGTON,  IOWA.       \         . 


J.  N.  Martin,  Pres.        E.  S.  Edger,  Vice-Pres.       P.  Haub,  Superintend't. 
~  r  James  Frame,  Sec.  and  Treas.        Thomas  Hedge,  Attorney.      .-.i.'. 


See  description  in  this  Journal,  of  May,  1886,  or  write  for  Pamphlet  and 
particulars  to 

JAMES  FRAME,  Sec,  Burlington,  Iowa. 
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I  EQUIPMENT  OF  RAILWAY  SHOPS. 

Qicr  propositions  cover  Engines,  Boilers,  Cold  Rolled  Iroti  or  Steel  Shafting,  Adjustable 
Self-oiling  Hangers,  Compression  Conplings,  Split  or  Solid  Pulleys.  Iron  and  Wood-working 
Machinery,  Foundation  Drawings.  Everything  delivered  at  the  shops  to  be  equipped,  located, 
started,  not  to  be  accepted  or  paid  for  until  running  satisfactorily,  hi  this  way  07ily  can 
parties  pt^rchasi fig  know  in  advafice  Just  what  the  entire  cost  will  be^  and  keep  out  bills  for 
"  extras^'  which  are  usually  numerous  at  the  end  of  such  jobs.  .:.■.:• 

W^e  have  in  this  way  equipped  many  railway  and  car  shops,  and  we  know  of  no  instance 
in  which  entire  satisfaction  lias  not  been  given.      Terms  of  payment  made  satisfactory^ 

The    George   Place   Machinery   Company ^      :        •■ 

121     Chambers  and  loj  Reade  Streets,  New  York, 

^RUPPS  STEEL  TIRES 

On    Locomotive    Driving- Wheels   and   on   Steel-Tired   Wheels  give  the 

;     Best  Results  for  Every  Variety  of  Service.       ;    rvr 


THOMAS  PROSSER  &  SON, 

15  GOLD  STREET,  NEW  YORK. 


GEORGE  WESTIXGHOUSE,  Jr.,  President. 
ROBERT  PITCAIRN,  Treasurer. 


C.  H.  JACKSON,  Vice-President. 
ASAPH  T.  ROW  AND,  Secretary. 


C.  R.  JOHNSTON,  Gen.  Manager  &  Signal  Engineer. 
HENRY  SNYDER,  General  Agent. 


Union  Switch  &  Signal  Co., 


SOLE   MANUFACTURERS   OF  APPROVED 


Interlocking,  Switching 
and  Signaling  Appliances^ 

With  Automatic  Electric  Locking,  without  which  no  interlocking  is  safe. 

FROGS,   CROSSINGS,   SWITCHES   AND   SWITCH   STANDS. 

Catalogues,  Plans  and  Estimates,  with  reference  to  about  500  apparatus  in  practical  operation  will  be 

furnished  upon  application. 

OFFICE  AND  WORKS:  Corner  Garrison  Alley  and  Duquesne  Way, 

PITTSBURGH,  PA.,  U.  S.  A.     v 


'■"■"-''     '>4^ 
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The  "Monitor.' 


STEAM 


FOR  LUBRICA  TOR 


w^Ttrf 


FRIEDMANN'S   PATENT 


Locomotive  Injectors, 

,   ,    ,  Lifting  and  Non-Lifting,  -  *■     , 

>;i5    With  All  Latest  Improvements.    ---O't^' 


EJECTORS,    OILERS,    LUBRICATORS,    ETC 
WATKEY'S  PATENT  VALVE  SEAT. 


Nathan  Manufacturing  Co., 

■  'V^     92  &  94   Liberty  Street,       ;/ 

NEW  YORK., 

.    Send  for  Descriptive  Catalogrue.    ;    \.  - ';   " 


The  Seibert  Cylinder  Oil  Cup  Co., 

92  and  94  Liberty  St.,  New  York.    ' 


•  The  undersigned  having  purchased  from  the  Nathan  Manu- 
facturing Co.  their  business  in  Sight-feed  Lubricators  for  Rail- 
road use,  have  established  an  office  in  New  York  as  above,  and 
are  prepared  to  furnish  all  the  various  styles  of  Railroad 
Lubricators  made  by  said  Nathan  Manufacturing  Co.  and 
heretofore  sold  by  the  same.  •./,..  ;,"C^^'.;. '>!''/■ '^^z:. 

/  A    :      V    '.:  THE  SEIBERT  CYLINDER  OIL-CUP  CO. 

■.:  ■.  •^;;"^  '    ;".  '.,:••:   Max  Nathan,  Pres. 

';/;.;;".    i    vv  ^      Chas.  W.  Sherburne,   Treas. 


C.  T.  Raynolds  &  Co. 

\r    ■     ^  ■  ^^^'"     "^1    ~  '      (Esublished  in  X770.)        ■  :"''   \  :■'.''' \' .-.'■.■  V 

; -106  &  108  Fulton  St.,    •.;.:.     21  Lake  St., 

^^o:    tv*^      CHICAGO.      ;: 


NEW  YORK. 


Color   Makers, 

:     -r    ;/,V:       .-;        MANUFACTURERS  OF 

Fine  C6ach,  Car  and  Railway  Varnishes,  ^ 

.Carmines,  Lakes,  Vermilions,    ,.. 

O  White  Lead,  Zinc,  etc.  ;;::": 

Fine  Brushes  for  Artists,  Decorators,  Coach, 
,     :Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

...  '■.:;'^c.j:  !■■  .-:■■ ;;..-  agents  for        :■;:.■;••     ■. .--  \ ..■:■. i-  -■ 
Crockett's  Preseri'ative  and  Genuine  Spar  Composition. 


PHOTO-ELECTROTYPING : 

is  a  new  process  of  Engraving,  by  means  of  ^hich  superior 

ReHef  Plates,  copper-faced,  and  ready  for  the  printer,  of  any  sub- 
jects :  Landscapes,  Portraits,  Buildings,  etc.,  etc., 

can  be  obtained  at  about  one-half  the  cost  of  Wood  Engravihg.     We  can 
work  from  photographs  or  drawings  in  p>encil,  ink  or  wash. 

Samples  of  our  work  can  be  seen  in  *'  Life,"  "  Harper's  Monthly," 
"  Harper's  Young  People,"  "  Century,"  and  "  St.  Nicholas." 


RAILROAD   COMPANIES     > 

and  others  who  frequently  invest  largely  in  illustrations  can  save  money 
and  get  the  BEST  RESULTS,  by  placing  their  orders  with  the 

Franklin  Photo-Electrotype  Company, 

uv  ;'    ;    I  305  Pearl  Street.  N©w  Yprk  City. 
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ROGERS  LOCOMOTIVE  &:  MACHINE  WORKS, 

NEW  YORK  OFFICE:   44  EXCHANGE  PLACE. 


LOCOMOTIVE    ENGINES   AND   TENDERS, 


and  Other  Railroad   Machinery,  ■■■r^^^'^  y-:'^^:^' '■'■■■  ^^^-/>  -^-y'v-. 

The  Works  have  every  facility  which  long  experience,  thorough  organization,  and  abund- 
ant capital  can  provide  for  conducting  the  business  of  manufacturing  Locomotives.      .   ^     . :    .  I 

■       R..  S.  HUGHHSf  Xreas.,        i:   ij-' 

4-4  Bxchangre  Place,  New  York. 


J.  S.  ROGERS.  President,      I  paterson    N    T 
R.  S.  HUGHES.  Secretary.   ^  ^^a'^erson,  w.  j. 


COOKE    LOCOMOTIVE    &    MACHINE   CO. 


:p-a-tei^soit,  2^.  J 


:  4; 


MANUFACTURERS   OF 


noCOMOTIVE    EINGINEIS    &    TENDERS 

'•^  Adapted  to  Every  Variety  of  Service. 


JOHN  S.  COOKE,  President  and  Gen'i  Manager, 

FRED.  W.  COOKE,  Vice-President. 

WM.  BERDAN,  Secretary  aod  Treasurer.  [ 


Paterson,  N.;J. 


New  York  Office :  45  Astor  House. 

H.  A.  ALLEN,  Agent. 
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CHAS.  G.  ELLIS,  President/"       1;:    ; 
WALTER   McQueen,  Vice-President. 


EDWARD    ELLIS,  Treasurer. 
A.  J.  PITKIN,  Superintendent. 


N. 


--  .}■ 


Bement,  Miles  &  Co., 

:    r     PHILADELPHIA,  PA.y 


BUILDERS  OF 


Metal -VVorkinol 
Mgichirie  Tools 


— FOR— 


*•^ 


Railroad  Shops,  /^  ;^- 

v;v  Locomotive  and  Car  Builders, 

vi//   Miscellaneous  Machine  Shops, 

:/  t;;i?V !;/  Mills,  : 

t-    I . /•       :     Steam  Forges, 

' /^•-^■■"y 'SS ^ ;S- ;;; ..•■••- -'.v^^' Ship  Yards, 

■■^^v'///!'%^. ■/■■'•  ^^     '■•"■"■-■.■;;■.  Boiler  Shops, 

■'- % :Sh.ffi •■^'/i-':""^'"-'' ■■  -  Bridge  Works. 


m 


256 


AMERICAN    RAILROAD    JOURNAL. 


mm:) 


CULVERT  PIPE. 


(DOUBLE  STRENGTH.) 

WITH  IMPROVED  SOCKETS. 

Our  Double  Strength  CULVERT  PIPE 
is  made  expressly  for  railroad  use.  It  is 
much  thicker,  heavier  and  stronger  than  the 
Standard  Sewer  Pipe  in  generaluse,  and  is 
now  in  use  on 

OVER  ONE  HUNDRED  RAILROADS 

in  this  country.  Send  for  Illustrated  Cata- 
logue, Prices  and  Testimonials ;  also  circu- 
l.Tf  illustiatinfj  the  Improved  Sockets. 

BUCKMER  &  POST, 

325   Chestnut,   Street,  St.  Louis. 


"CSTERBRpOK'S  steel 


i 


Leadlniir   Knmbers  >    X4»   048,   xjo,  333t   x6x. 

FOR   SALE   BY  ALL  STATIONERS. 

THB    ESXERBROOK    SXEEI,    I»EN    CO., 

Works,  Camden.  N.  j.  80  John  St.,  New  Torh- 


BARGION'S 


Compound  Railroad  Rail. 

The  only  perfect  rail.       Forming  a 
♦         continuous,  jointless  track.    ^     . 


Nut  locks.  No  splicing,  no  creeping.  Less  wear  to  ma- 
chinery, and  kept  in  perfect  order  at  less  expense  than  any 
other  rail. 

A  thorough  and  exhaustive  test  is  desired,  and  all  facilities 
will  be  furnished  any  parties  for  that  purpose. 
■     Address  :'  '    ,  . 

V      -4  :        R-  S.  BEVIER, 

/  Owensboro,  Ky. 


THE  PRATT  k  WHITNEY  CO., 


Hartford,  Conn.,  U.  S.  A. 


MANUFACTURERS  OF 


.v..i 


Machine  Tools  for  Railway  and 
■General  Machine  Shops. 

Forging  and  Finishing  Machinery  for  Sewing  Machine 
and  Gun  Manufacture,  and  Special  Purposes. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe 
Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges  for  Round  Bar  IroOi 

U.  S.  Standard  Thread  Gauges.  Standard  Cylindrical  Size-Gauges. 
Hand,  Shell,  and  Chucking  Reamers.  Tap>er  Reamers  for  every  purpose. 
Hardened  and  Ground  Steel  Mandrels,  and  every  appliance  in  TOOLS, 
FIXTURES,  or  SPECIAL  GAUGES,  necessary  for  STANDARD  IN- 
TERCHANGEABLE WORK. 

Illustrated  Catalogue,  Price-Lists  or  Pamphlets  furnished  on  application. 


GEO.  P.  WHITTLESEY, 

Attorney  at  Law, 
Late  of  E.xamining  Corps  and  Inter- 
ference Division,  U.  S.  Patent 
Office. 


D.  PRATT  WRIGHT,V  ,  .. 
Mechanical  Engineer, 

Formerly  connected  with  the  Erie 

R.  R.,  M.  M.  of  the  N.  Y.  &  N.  E. 

R.  R.,  and  the  Panama  R.  R. 


WHITTLESEY  &  WRIGHT,^ 


622  and  624  F  Street,  N.  W. 


WASHINGTON,  D.  C. 


U. 


S.  and  Foreign  Patents,      i- 
Trade  Marks,  Labels,  and       ;••!:',:• 
Copyrights  Secured. 

Expert  Opinions  Rendered. 

Searches  Made,  etc.,  etc. 

Railroad  Inventions  a  Specialty. 

Send  ftfr  Pamphlet,  "  How  to  Get  a  Patent." 

(Mention  this  paper.)         ,     ...^     ■".■ 


m 


THE 


Roswell  &  Conger    V 

IMPROVED  LABOR-SAVING 

Railway  Signal.:   : 


E.  R.  ROSWELL  and  G.  H.  CONGER, 
Inventors  and  Patentees. 


Railway  officials  will  lose  nothing'  by  examin- 
ing the  above  signal.  It  will  pay  for  itself  in  a 
very  short  time.  Worked  by  the  operator  with- 
out leavinghischatr.  Ordinary  orders  delivered 
to  trains  without  stopping  them.  The  most  per- 
fect block-signal  in  existence— not  only  effectu- 
ally blocking  the  section,  but  showing  to  engi- 
neers the  e.xact  time  of  departure,  and  the 
character  of  the  train  he  is  following.  Freight 
trains,  on  time  of  delayed  passenger  trains,  can 
be  run  fr'om  is  to  25  miles  further  without  stop- 
ping until  signaled  to  take  siding.  Address  all 
inquiries  to  the  undersigned  at  19  Burroughs 
street,  Bridgeport,  Conn. 

Roswell  9l  Conger. 
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Holland's  Road-Bed, 


OR 


Rail-Support   for   Railways. 

,       ,  A  Device  Simple,  Durable  and  Economical,  whereby 

'    v/'i'  the  most  desirable  results  are  attained. 


This  method  is  far  superior  to  the  ordinary  wooden  tie,  effecting  perfect 
smoothness  in  running,  and  absence  of  jarring  in  trains  at  highest  rate  of 
speed,  thereby  attaining  great  saving  in  expense.  The  rails  are  coupled 
together  to  the  requisite  gauge  by  a  simple  construction,  consisting  of  me- 
tallic tie-bars,  in  which  a  U-shaped  bolt  is  passed  through  holes  in  the  bar, 

and  the  upper  ends  bent  down  over  the  rail-flange.    This  invention  is  for 

the  special  purjxjse  of  improving  the  condition  of  the  railroads  at  present 
in  use,  and  making  them  more  reliable,  so  that  passengers  and  merchandise 
can  be  carried  at  a  higher  rate  of  speed  with  safety,  and  the  avoidance  of 
dust  and  the  annoying  vibrations  and  jars  incident  to  railway  traveling  ; 
and  solves  the  problem  of  finding  a  practical  and  desirable  substitute  for 
the  wooden  tie. 
For  descriptive  circulars,  information,  etc.,  communicate  with 

'■^.•..  •;-.')►,•;.;  Vv  .  HtOBKH-T     M.    HOI^I^AKD, 

No.  808  North  Forty-sixth  Street,  PHILADELPHIA,  PA. 


Philadelphia 


Cstabllslied   1846. 

Scale  and  Testing  Machine  Works. 


CO 

CO  o 

C3  2 

C  «-* 

C   e« 

^15 


CO 

03 


■5-3 

cr  «M 

o  o 

•CO 


09  zs 


MS  ^  4 


rr- 


CHICAGO  SPLICE-BAR  MILL. 


MORRIS  SELLERS  &  Col 


Sole  Proprietors  and  Manufacturers  of  the  Celebrated 


4( 


B  A  M  B  O  M " ,  B  A  R, 


^^^^^^^^^  ;  T^  made  in  both  plain  and  angle  form  to  fit  any  section  of  rail, 

and  are  sold,  by  the  pair  only,  at  a  price  not  exceeding  that  of  the  ordinary  Bar  fitting 
same  section  of  rail.  Each  pair  of  "  SAMSON  "  will  have  a  guaranteed  thickness  at 
the  rail-joint  of  not  less  than  one-half  inch  greater  than  the  ordinary  bars,  and  at  no 
greater  cost  per  pair.  The  principle  of  reinforcement  at  the  exact  joint  produces  an 
approximate  strength  equal  to  the  solid  rail,  and  without  destroying  the  elasticity,  making 
practically  in  effect  a  continuous  rail  ;  a  result  attained  only  in  the  ".SAMSON  "  Bar. 

•  0;j'  These  bars  have  been  in  use  throughout  the  United  States  since  1878,  and     i   -•   i: 
with  a  total  output  to  date  of  7,498.329  SAMSON  SPLICE-  ■]■        s 

'  ■    :  C  \r^^  BARS,  sufficient  to  lay  10,651  Miles  of  Track.  ,     .    >^0v 


;.;-•'        New  England  Agents  :    -""'.5':^ 

SHERBURNE  &  CO.,     ' 

No.  53  Oliver  street.  BOSTON. 


Morris  Sellers  &;  Co.^    S 

:;     :     i      No.  6  ASHLAND  BLOCK, 


::r 


■-■■< 


;'^ 


.-.'  -i- 


;  ■  -J .-  /   ' ' 


;l.  r?.'^   ■■:  -'.v. 
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Gro.  WRsyiNOHOusB,  Jr., 
President. 


T.  W.  Wki-sii, 
Sup't. 


John  Caldwrll, 
Treasurer. 


W.  W.  Cauh, 
Secrtilary. 


H.  H.  WusTiNcnousK, 
General  Agent. 


The  Westinghouse  Air  Brake  Co., 

Pittsburgh,    Pa.,    U.  S.  A., 


t 


AtANin--A(rinRt':us  nv  -niK 


WES 


1 
J 


OUS[  A 


C  BRAK 


L.I 


The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  now  in  use  on  15,000  engines  and 
125,000  cars  in  all  parts  of  the  world.     This  includes  45,000  freight  cars.  j 

The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  the  only  continuous  brake  that  has 
been  successfully  used  on  freight  trains. 

THE  AUTOMATIC   BRAKE  will,  in   consequence  of  its  quick  application,  stop  a  tmin  in 

the   least  possible  distance. 

■..■...     ■■/.'■'-'■■■         ■  .  l     . 

IfUB.  AUTOMATIC  BRAKE  on  freight  trains,  as  in  passenger  service,  applies  itself  instantly 
to  all  parts  of  the  train  in  the  event  of  the  train  breaking  into  two  or  more  parts,  a  feature  of  great 
importance  in  view  of  the  statistics  published  in  the  Railroad  Gazette^  which  show  conclusively  that 
a  majority  of  the  collisions  are  caused  by  the  breaking  in  two  of  trains.  (See  JKailroail  Gaxette, 
Feb.  12,  1886,  page  113.) 

THE  AUTOMATIC  BRAKE  also  applies  itself  to  every  car  in  the  train,  in  the  event  of 
any  accident  to  the  brake-apparatus  of  such  a  nature  that  it  would  render  any  non-automatic 
continuous  brake   inoperative. 

THE  AUTOMATIC  BRAKE  can  be  applied  from  the  rear,  or  from  any  portion  of  the 
train,  if  desired.  .    .  j 

THE  AUTOMATIC  BRAKE  will  effect  an  increase  of  .at  least  twenty- five  per  cent,  in 
the  efficient  value  of  freight  rolling-stock,  owing  to  the  quicker  time  that  can  be  made  on  the  road, 
and  the  avoiding  of  delay  at  stations  and  sidings.  Freight  trains  carrying  perishable  goods  are  being 
daily  run  on  passenger  schedules.  ;•'•■.        ■•..!*"  |    :. 

THE  AUTOMATIC  BRAKE,  applied  to  freight  cars,  avoids  the  flcittening  of  wheels,  and 
eliects  a  yearly  saving,  in  this  item  alone,  nearly  equal  to  the  first  cost  of  the  apparatus. 

THE  AUTOMATIC  BRAKE  will  prevent  a  greater  part  of  the  accidents  to  fi-eight  trains, 
which  form  so  large  an  item  of  expense  in  railway  management. 

THE  AUTOMATIC  BRAKE  will  save  employ6s  from  the  danger  and  exposure  to  which 
they  are  now  subjected,  having  to  ride  on  the  tops  of  cars  in  cold  and  stormy  weather,  and  often 
sacrificing  their  lives  in  the  discharge  of  their  duties.- 

THE  AUTOMATIC  BRAKE  is  simple  in  construction  and  operation,  and  cheaply  main- 
tained, the  working  parts  being  combined  in  one  piece  of  mechanism.  ;.  ..  .•  •  .  »•,.■.  I 

THE  AUTOMATIC  BRAKE  is  not  an  experiment,  but  is  the  result  of  many,  years  of 
practical  experience,  and  its  capabilities  are  well  known  to  all  railway  managers.  •  >    >/- 
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THE   WORLD'S  FUTURE   FUEL. 


THE    DAYS    or    COAL    STOVES    AND    ASHES    SAID    TO  BE 

NUMBERED— PULVERIZED   COAL  AND   ARTIFICIAL 

GAS,  AND  THEIR  ADVANTAGES — REPORT  ON 

THE    SUBJECT    FROM    THE    SCRANTON 

BOARD    OF  TRADE. 


The  Scranton  Board  of  Trade  recently  published  a 
report  on  the  anthracite  coal  industry,  which  takes  a 
roseate  view  of  the  future  of  the  fuel  question.  Properly 
assuming  that  the  welfare  of  the  human  race  depends 
largely  on  its  skill  in  obtaining  artificial  heat  and  power, 
the  report  argues  that  the  deposits  of  anthracite  in  Penn- 
sylvania are  destined  to  be  the  chief  source  from  which 
mankind,  in  North  America  at  least,  are  to  be  supplied 
with  comfort. 

In  order,  however,  not  to  exhaust  the  supply  prema- 
turely and  unnecessarily,  improved  methods  of  utilizing 
this  coal  must  command  the  attention  of  the  country. 
To  two  of  these  improved  methods  the  report  is  largely 
devoted.  That  the  present  method  of  using  coal,  or  in- 
deed any  kind  of  solid  fuel,  is  wasteful  in  the  extreme  has 
long  been  maintained  by  scientific  investigators.  In  the 
general  utilization  of  coals  only  from  10  to  25  per  cent,  of 
possible  heat  is  made  available.  If  tins  claim  is  well 
founded,  the  field  for  invention  in  the  direction  of  greater 
economy  in  the  use  of  fuel  is  certainly  inviting.  The  two 
improved  methods  discussed  in  the  report  under  con- 
sideration consist  of  burning  coal  in  a  pulverized  state, 
and  in  using  it  for  making  fuel  gas. 

Pulverized  coal  has  been  used  for  some  time  in  a  few 
localities,  it  is  claimed,  with  entire  success.  The  National 
Armory  in  Springfield  is  one  of  these  places,  this  method  of 
consumption  having  been  introduced  there  in  1883.  The 
coal  is  reduced  to  a  powdered  form  so  fine  that  it  will 
float  in  the  atmosphere,  and  it  is  carried  into  the  burning 
fupriace  by  a  current  of  air  artificially  produced.  In  the 
powdered  form  everything  is  consumed,  makmg  no  smoke, 
and  leaving  no  ashes.  Machinery  for  pulverizing  the  coal 
has  been* brought  to  a  satisfactory  stage  of  perfection,  and 
it  is  claimed  to  be  both  economical  in  use  and  comparative- 
ly inexpensive  in  construction.  By  pulverizing  the  waste 
coal  at  the  mines,  culm  and  screenings  can  be  used  up  clean. 
As  there  are  mountains  of  this  waste  now  on  hand,  its  use 
for  pulverizing  will  effect  an  important  saving  of  the 
.original  deposits. 

The  heating  powers  of  pulverized  coal  are  thus  stated 
by  Charles  E.  Emery,  of  New  York,  as  quoted  in  this  re- 
port of  the  Scranton  Board  of  Trade:  "  The  finely  divided 
combustible,  being  kindled  Dy  the  flame  drawn  from  the 
fire-boxes,  burns  in  the  descending  current  with  great 
energy,  and  from  the  comparatively  large  surface  exposed 
to  the  action  of  air  generates  a  great  amount  of  heat,  and, 


with  an  excess  of  fuel,  an  intense  light.  The  great  fiery 
blast,  nearly  filling  the  tower  (of  a  blast  furnace)  can,  at 
pleasure,  be  made  oxidizing  or  reducing  in  its  action 
by  regulating  the  supplies  of  fuel  and  air.  I  have  seen 
it,  at  twelve  feet  from  the  top,  so  potent  as  to  heat 
rapidly  to  whiteness  two  feet  of  a  wrought-iron  bar  an 
inch  in  diameter,  and  cause  it,  though  supported  at  botli 
ends,  to  bend  like  wax  beneatli  its  own  weight  in  thirty 
seconds  after  it  was  placed  in  the  blast."  For  blast  fur- 
naces, for  great  forges,  for  generating  steam,  and  for  all 
purposes  of  obtaining  power  and  heat  for  mechanical 
purposes,  pulverized  coal  is  certain  to  come  into  use,  it  is 
claimed,  because  of  its  greater  effectiveness,  and  its  vastly 
greater  economy.        vV."      .     "  "<^~     ■   -    .  >  .    ! ; 

But  pulverized  coal,  superior  in  every  respect  as  It  is  as 
compared  with  lump  coal,  is  manifestly  a  crude,  cumber- 
some fuel  compared  with  water-gas  fuel.  On  this  subject 
the  committee  who  prepared  this  Scranton  Board  of 
Trade  report  is  very  enthusiastic.  The  process  of  making 
the  gas,  its  component  parts,  and  the  economies  of  using 
it  are  set  forth  with  a  good  deal  of  particularity.  Water 
gas  is,  of  course,  no  new  product,  but  the  process  of 
making  it  has  been  so  expensive  as  to  bar  it  out  from  the 
competition  for  cheap  fuel.  Late  inventions  have  cheap- 
ened its  manufacture  so  that  it  can  now  be  put  into 
general  use,  it  is  claimed,  with  assurance  to  the  consumer 
that  his  fuel  for  all  purposes  of  generating  power,  of 
warmth  in  his  apartments,  and  of  cooking  his  food  will  be 
cheaper  than  solid  fuel,  while  he  will  be  rid  of  tlie  annoy- 
ance of  handling  coal,  of  carting  away  ashes,  and  of  having 
his  apartments  soiled  by  dust. 

On  the  authority  of  Prof.  T.  S.  C.  Lowe,  who  has  been 
foremost  in  bringing  the  processes  of  making  cheap  fuel 
gas  to  their  present  stage,  it  is  claimed  that  one  ton  of 
anthracite  coal  will  suffice  to  generate  from  50,000  to 
100,000  cubic  feet  of  gas.  The  average  of  80,000  cubic 
feet  is  used  in  the  calculations  of  the  Board  of  Trade 
report,  but  the  maximum  number,  100,000,  can  be  reached 
with  properly  constructed  apparatus.  The  cost  of  the  gas 
is,  on  this  basis,  and  after  making  due  allowance  for  cost 
of  plant,  estimated  at  nine  cents  a  thousand  cubic  feet. 
When  this  gas  is  brought  into  general  use  for  fuel,  as  the 
Scranton  report  considers  to  be  certain,  the  cost  of  it  to 
consumers  will  necessarily  vary  according  to  circum- 
stances ;  but  the  cost  of  manufacturing  it  for  a  given  con- 
sumption is  not  at  all  problematical,  even  with  appliances 
so  far  secured  for  making  it.  In  the  city  of  Troy,  N.  Y., 
a  water-fuel  gas  plant  has  been  in  operation  since  mid- 
summer. It  is  the  only  one,  it  is  believed,  in  this  State. 
The  supply  is  to  the  laundries  with  which  the  city 
abounds,  to  the  collar  factories  for  power,  and  to  hotels, 
restaurants,  and  private  houses  for  heating  and  cooking. 
The  cost  of  making  the  gas  at  this  plant  is  said  by  the 
managers  to  be  about  ten  cents  a  thousand  cubic  feet. 
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and  the  charge  to  consumers  is  fifty  cents  a  thousand 
cubic  feet.  It  is  used  in  gas  stoves  and  heaters  that  are 
comparatively  inexpensive,  because  they  are  simple  con- 
trivances which  give  no  trouble  in  their  management. 
The  gas  furnished  is  non-luminous,  the  blaze  resembling 
that  from  alcohol.  It  is,  however,  intensely  hot.  A  com- 
mon nail  held  in  the  blaze  of  a  jet  with  a  pair  of  tongs 
will  be  heated  to  a  white  heat  in  a  few  seconds.  The  gas 
has  no  odor. 

The  process  of  manufacturing  and  using  this  fuel  is 
claimed  to  be  already  so  nearly  perfect  as  to  assure  its 
rapid  introduction  to  use,  while  a  tempting  offer  is  thrown 
out  to  the  public  in  the  way  of  cheapness  and  conven- 
ience. The  committee  of  the  Scranton  Board  of  Trade 
are  refreshingly  sanguine  on  this  subject.  "  The  contem- 
plation of  the  gas  subject  in  the  anthracite  coal  fields," 
they  say,  "  is  almost  like  an  Aladdin  story.  In  scientific 
nomenclature,  it  may  properly  be  designated  as  anthracite 
gas."  They  make  an  estimate  that  brings  the  cost  of 
manufacturing  this  gas  down  to  less  than  two  cents  a 
thousand  cubic  feet.  If  the  cost  of  making  and  distrib- 
uting it  to  consumers  can  be  brought  to  ten  cents  a  thou- 
sand, the  cost  to  consumers  can  be  so  low  as  to  drive  out 
solid  fuel.  The  inducement  to  capital  to  undertake  the 
introduction  of  this  kind  of  fuel  is  set  forth  in  estimates 
made  fay  Prof.  Lowe,  who  is  the  inventor  of  the  improved 
methods  of  manufacture.  He  says  :  "  The  advantages  of 
the  gas  over  coal  would  enable  theconsumers  to  pay  an  aver- 
age of  40  cents  per  thousand  cubic  feet  for  the  gas,  which 
would  then  be  to  them  as  cheap  as  other  fuels.  At  this 
price  it  would  be  equal  (to  the  manufacturers)  to  selling 
coal  at  $32  per  ion,  and  at  30  cents  per  thousand  cubic 
feet  to  the  consumer,  $24  per  ton."  Prof.  Lowe  truly  re- 
marks that  here  is  a  margin  large  enough  to  pay  satis- 
factory dividends  on  all  investments  necessary  to  supply 
good-sized  villages  and  cities.  Further  he  says :  "  One 
thousand  cubic  feet  of  gas  per  day  to  each  ten  inhabitants 
for  manufacturing,  domestic  heating,  cooking,  and  light- 
ing, is  a  low  estimate ;  nevertheless,  at  this  rate  a  city  of 
50,000  people  would  consume  5,000,000  feet  daily,  which 
at  40  cents  per  thousand  feet  would  be  $2,000  per  day 
gross  income,  to  produce  which  would  require  sixty-three 
tons  of  coal  and  the  labor  of  ten  men,  besides  bookkeepers, 
collectors,  and  officers,  the  expense  of  which  is  easily 
figured." 

The  vision  of  the  Scranton  committee,  as  shown  by 
their  report,  rests  finally  on  a  project  to  make  this  water- 
gas  fuel  in  the  very  mines  of  the  anthracite  deposits, 
piping  it  thence  for  consumption  ;  in  other  words,  taking 
up  the  hint  nature  has  dropped  in  the  shape  of  natural 
gas,  these  sanguine  gentlemen  see  the  possibility  of  going 
under  ground  for  the  purpose  of  continuing  the  supply  of 
gas  by  artificial  means  when  the  natural  supply  fails,  and 
of  cotnpeting  with  the  natural  supply  if  it  does  not  fail. — 
New  York  Evening  Post. 


Compound  Locomotives. 

{from  th*  Engtitk  Ifeehanfe.) 


Those  of  our  readers  who  are  interested  in  the  subject 
of  compound  locomotives  will,  when  the  transactions  of 
the  Institution  of  Mechanical  Engineers  are  published, 
have  an  opportunity  of  consulting  two  remarkable  papers, 


one  of  which— that  of  Mr.  Alexander  Borodin,  of  KiefT — 
is  almost  a  volume  in  itself.  Mr.  Borodin  is  connected 
with  one  of  the  Russian  i-ailways,  and,  in  1880,  altered  a 
locomotive  to  the  compound  system  adopted  by  that  dis- 
tinguished advocate  of  the  type,  M.  Mallet.  The  cylinders 
were  in  the  proportion  of  i  to  3,  and,  practically,  the  locomo- 
tive would  cost  no  more  to  build  than  one  of  the  ordinary 
type.  The  cylinders  were  jacketed,  and,  for  comparison, 
one  of  the  locomotives  of  the  usual  type  was  also  fitted 
with  jackets.  Both  engines  were  tested  with  experiment- 
al trains,  and  were  subsequently  jacked  up  in  a  shed  and 
used  to  drive  a  machine-shop.  All  sorts  of  experiments 
seem  to  have  been  made  with  steam  at  various  pressures 
and  with  different  degrees  of  cut-off,  with  steam  in  the 
jackets  and  without.  As  a  result  of  the  trials,  Mr.  Boro- 
din concludes  that  with  the  same  expansion  of  steam  the 
consumption  of  water  and  of  fuel  is  less  in  a  compound 
locomotive  than  in  a  simple  engine,  and,  as  that  is  the  gist 
of  the  whole  question,  it  might  be  considered  that  it 
would  be  better  settled  by  a  comparison  between  locomo- 
tives in  actual  work.  As  to  the  question  of  jacketing,  it 
must  be  remembered  that  a  very  great  deal  depends  upon 
how  the  jacketing  is  done,  and  it  seems  clear  that  in  the 
case  of  Mr.  Borodin's  engines  the  arrangements  for  drain- 
ing the  jackets  were  not  all  that  could  be  desired.  How- 
ever, the  following  conclusions  were  arrived  at:  When 
the  jackets  are  not  in  use,  the  compound  engine  gives,  in 
comparison  with  the  ordinary  engine,  an  economy  of  13 
per  cent,  in  consumption  of  steam,  and  of  24  per  cent,  in 
consumption  of  wood.  Admission  of  steam  into  the 
jackets  does  not  sensibly  affect  the  consumption  of  steam 
in  the  ordinary  engine  ;  whilst  in  the  compound  engine  it 
produces  an  injurious  effect,  and  increases  the  consump- 
tion of  fuel  and  water  per  indicated  horse-power.  In 
summing  up  the  results  of  his  inquiries,  Mr.  Borodin 
says:  z^:.;- ■■••-.■,  '■         .  '.-  .?'        ;-  :■•     '    I' 

"  The  steam  jackets  on  the  ordinary  engine,  while 
working  in  the  testing  shed  in  the  first  and  second 
notches,  undoubtedly  gave  a  mean  economy  of  steam  of 
16  to  13  per  cent.  In  the  experimental  trains  the  jackets 
did  not  generally  give  satisfactory  results,  except  when 
the  ordinary  engine  was  working  in  the  first  notch  ;  but 
this  must  be  attributed  partly  to  the  losses  of  steam 
necessary  for  warming  up  the  walls  of  the  jackets  each  time 
the  regulator  was  opened,  and  above  all  to  the  defective 
drainage  of  the  jackets,  which  probably  transformed  them 
into  condensers."  All  experience  has  taught  makers — 
especially  of  portable  engines — that  unless  jackets  are 
properly  drained  they  are  worse  than  useless,  and  Mr. 
Borodin  is  probably  of  that  opinion  ;  indeed,  he  said  that 
a  better  method  must  be  sought  for  with  regard  to  the 
compound  system.  He  says  that  "  it  undoubtedly  gave 
an  economy  in  water  and  fuel  varying  from  15  to  20  per 
cent.;  an  economy  which,  if  it  can  be  maintained  in  prac- 
tical work,  will  be  found  of  considerable  importance  in 
localities  where  fuel  is  dear,  and  water  scarce  and  bad." 
Mr.  Sandiford  in  his  paper  gave  an  account  of  the  work- 
ing of  compound  locomotives  in  India,  in  the  shapo  of 
data  connected  with  two  compounds  of  different  patterns. 
One  of  these  engines  has  two  cylinders,  respectively  18 
inches  and  24  inches  in  diameter,  with  a  stroke  of  aa 
inches,  and  an  arrangement  for  admitting  steam  direct  to 
the  low-pressure  chest ;  and  that  engine  worked  satisfac- 
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torily  with  a  saving  of  13^^  per  cent,  of  fuel  as  compared 
with  an  ordinary  coupled  engine  having  cylinders  16 
inches  by  24  inches.  The  other  locomotive  has  four 
cylinders;  two  of  113,^  inches  outside,  and  two  of  17 
inches  inside,  with  a  24-inch  stroke.  This  pattern  heads 
the  list  for  economy  of  fuel,  although  the  pressure  of 
steam  used  (120  pounds)  is  not  sufficient,  in  Mr.  Sandi- 
ford's  opinion,  to  develop  thfe  full  benefit  of  the  compound 
system.  M.  Mallet,  although  he  has  made  other  designs, 
prefers  a  compound  with  two  cylinders  only,  when  the 
low-pressure  cylinder  can  be  made  large  enough;  but 
where  that  is  impossible  it  is  best,  in  his  opinion,  to 
have  four  cylinders.  It  is  not  unlikely  that  the  whole 
question  will  be  discussed  fully  on  a  future  occasion,  as 
from  the  nature  of  the  late  meeting  the  actual  results 
shown  by  Mr.  Borodin's  tables  could  not  be  carefully 
criticised.  '■-:'--:  -y-/:  '.  'V'-V-''\ '^  \"v  :u\V: 


Maintenance  of  Permanent  Way.* 


As  a  result  of  experience  with  iron  sleepers,  increased 
attention  has  of  late  been  given  to  the  condition  of  the 
ballast.  Lengths  of  ballast  of  medium  quality,  in  which 
wooden  sleepers  appeared  to  be  dry,  have  proved  unsatis- 
factory with  iron  sleepers.  By  means  of  their  pumping 
action  the  latter  draw  the  wet  up  from  below  and  work 
the  ballast  up  into  mud,  making  a  solid  bed  impossible. 
This  working  up  into  mud  occurs  also  with  wooden  sleep- 
ers, but  only  after  the  ballast,  having  become  perfectly 
impermeable  for  water,  requires  renewing. 

The  reasons  to  this  difference  may  be  stated  as  follows  : 

I.  The  iron  sleeper  has  twice  the  deflection  of  the 
wooden  one. 

3.  On  account  of  the  accurate  fastening  of  the  rail  to 
the  iron  sleeper  it  shares  the  whole  vertical  motion  of 
the  rail,  whereas  with  wooden  sleepers  the  play  of  the 
foot  of  the  rail  in  the  dogs,  and  the  compressibility  of  the 
timber,  both  tend  to  lessen  the  deflection  of  the 
sleeper.    -.  ./-':"  -,'  ■  J-.v; 

3.  The  hollow  body  of  the  iron  sleef)er  is  very  favorable 
to  the  formation  of  an  air-tight  cavity,  inducing  the  pump- 
ing action  above  referred  to. 

4.  The  under  surface  of  the  wooden  sleeper  lies  twice  as 
deep  as  that  of  the  iron  one. 

The  working  up  of  the  ballast  into  mud  by  iron  sleepers, 
on  certain  trial  lengths,  has  interfered  with  their  more 
general  introduction,  whereas  the  failure  should  have  been 
put  down  to  the  inferiority  of  the  ballast,  and  its  imperme- 
ability to  water.  It  would  be  found  that  in  similar  ballast 
there  is  wet  at  the  bottom  of  wooden  sleepers.  These 
considerations  lead  Lo  the  question — Is  enough  attention 
given  in  Germany  to  the  nature  of  ballast  in  the  construc- 
tion and  maintenance  of  railways  ?      ■ 

The  free-lying  ballast  introduced  by  Stephenson  on 
English  railways  is  now  the  universal  rule  in  Germany, 
the  old  German  system  ("  KofTer  system  "),  or  curved- 
surface  system,  being  entirely  superseded ;  but  not  only 
in  the  form,  but  also  as  to  the  material  of  the  ballast,  the 
English  chose  right  at  first,  •  ^^       " 

Very  little  broken  stone  is  used  for  ballasting  German* 
railways,  as  is  shown  by  the  prices  of  ballast  as  taken  from 

,        t  Jaatitute  <)f  Civil  Eagineers-rrf  preiga  Al>4tr?icU. 


"  Statistics  of  the  Railways  of  Germaiiy,"  and  given  in  the 
following  table :      ;    "^  { :         ' 

;    L  ■  ■'.  Price  per  cubic  yard. 

I  ,       OilB.   .  Average.    Maximum,    Minimum. 

iSBt— s....i...  .^...,. . ...'  15  48  "3 

i83a-3- X    sSf  47  o    ^a     . 

1883-4. ••-...  -%-:3.'  S     O  **     3 

The  bulk  of  the  prices  range  between  gd.  and  2s.  ^}4d. 
per  cubic  yard ;  this  shows  that  there  cannot  be  much 
broken  stone  used,  the  bulk  of  the  ballast  used  being 
land  and  river  gravel,  sand,  or  cinders.  The  advantages 
of  the  use  of  broken-stone  ballast  are  not  as  yet  appr^ 
ciated  in  Germany,  the  ballast  material  being  chosen  on 
account  of  cheapness  in  first  cost.  The  author  considers 
that  broken  stone  is  to  be  preferred  to  gravel  in  all 
cases.  Good  ballast  must  fulfill  the  two  foUowing  condi- 
tions:    I"  .,,/■<:;..;.;>::■  :''i.:".;•^;;;/^/^;■^..^■v;::;;;•^    ;_    ■-■;■ 

1.  It  must  be  capable  of  being  beaten  up  under  the 
sleeper  into  a  firm  mass,  so  as  to  afford  the  greatest 
possible  resistance  to  the  deflection  when  the  load  comes 
upon  the  sleeper,  and  also  the  greatest  possible  resistance 
to  shaking  loose.       •  .  ,i;    '.";>.:>■  '";: 

2.  At  the  same  time  the  material  must  be  such  that  be- 
tween the  sleepers  there  may  be  among  it  interstices  for 
the  passage  of  water,  but  also  the  greatest  possible  cohesion 
and  friction  to  prevent  slipping,  and  to  distribute  equally 
tlie  pressure  of  the  load.   ;,        >  ^       .    ;    "  ;, 

Broken  stone  fulfills  the  conditions  in  a  much  higher 
degree  than  gravel.  There  is  much  more  friction  between 
the  various  angular  fragments  of  the  broken  stone  than" 
between  the  round  pebbles  of  gravel,  and  on  this  account 
the  broken  stone,  when  once  beaten  up,  retains  its  place 
better  than  the  gravel,  which  constantly  shakes  loose. 
No  doubt,  a  firm  bed  for  the  sleeper  is  more  easily  ob- 
tained in  the  first  instance  with  gravel,  as  the  small 
stones  and  sand  fill  up  the  interstices  between  the  lai^er 
ones;  but  this  is  far  outweighed  by  the  great  advantage 
of  the  superior  drainage  resulting  from  the  use  of  broken 
stone. 

It  is  usual  in  Germany  for  the  ballast  to  be  laid  to  not 
more  than  10  inches  below  the  underside  of  the  sleepers. 
With  gravel  ballast  this  is  too  little,  as,  owing  to  capillary 
attraction,  the  water  stands  in  the  gravel  and  also  drains 
off  very  slowly.  The  depth  should  be  12  inches  to  14 
inches  below  the'  bottom  of  the  sleeper,  according  to  the 
nature  of  the  formation.  Usually,  no  attention  is  paid  to 
this,  the  thickness  of  ballast  being  uniform  throughout, 
whereas  the  line  stands  much  better  when  the  formation 
is  permeable  than  when  it  is  not,  however  excellent  the 
drainage  may  be. 

The  author  considers  that  instead  of  the  ballast  being 
renewed  when  the  line  is  relaid,  as  is  now  usually  the 
case,  the  lower  portion  of  it  being  then  choked  with  fine 
matter  and  impermeable,  it  should  be  kept  constantly 
clean  by  being,  from  time  to  time,  opened  out  and  screened, 
the  fine  matter  being  removed  and  the  coarse  replaced, 
the  deficiency  being  ^made  up  with  new  material.  This 
method  would  be  more  in  accordance  than  is  the  present 
with  the  principle  that  ought  to  guide  permanent  way 
maintenance— namely,  that  every  part  of  the  permanent  " 
way  must  always  be  kept  in  a  condition  answering  to  its 
function,  the  maintenance  being  prospective  and  con- 
tinuous. •   ;  ^'    .      .  '  -.       .         .  ..     .' 
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New  Industrial  Enterprises. 


iFrnn  tk*  Hefort  o/Cotuwt  Brtut,) 


The  event  of  the  year,  in  relation  to  the  proposed 
development  of  Peruvian  resources,  and  the  consequent 
improvement  of  all  general  and  individual  interests,  is 
assuredly  the  contract  entered  upon  by  the  government 
for  the  prosecution  of  the  Oroya  Railway  works,  and  the 
exploitation  of  the  Cerro  de  Pasco  silver  mines.     Mr. 
Michael  P.  Grace,  a  member  of  the  firm  of  W.  R,  Grace 
&  Co.,  of  New  York,  presented  a  carefully  prepared  pro- 
posal to  the  government  of  Peru,  offering,  under  certain 
conditions,  to  prolong  the  famous  Oroya  Railway  from 
its  present  terminus  at  Chicla,  79  miles  from  Lima,  to  the 
town  of  the  Cerro  de  Pasco,  135  miles  farther  in  the  in- 
terior, and,  in  return  for  valuable  concessions,  build  and 
establish  at  the  great  mining-  center  the  necessary  plant 
for  working  the  mines,  and  more  especially  for  the  drainage 
of  those  submerged  shafts  which  have  been  unattainable 
since  the  year  1824,  notwithstanding  the  many  efforts 
that  have  been  made  to  disclose  their  hidden  treasures. 
The  failure  of  these  attempts  may  be  attributed  to  the 
immense  obstacles  in   the  way  of  transporting  to  that 
remote  district  the  requisite  and  heavy  machinery  em- 
ployed in  pumping  out  the  shafts,  as  all  had  to  be  carried 
on  mule-back,  and  this  means  of  transportation  proved  to 
be  inadequate.    The  Grace  contract  overcomes  this  diffi- 
culty.   From  Chicla,  at  an  altitude  12.200  feet  above  the 
level  of  the  sea,  the  railway  line  is  run  on  to  the  pass  of  the 
Oroya,  to  which  point  nearly  all  of  the  earthwork  is  com- 
pleted, passing  through  the  Galera  tunnel  at  the  summit, 
15,645  feet  above  sea  level  (this  tunnel  is  already  per- 
forated), and  then   passing  over  a  comparatively  easy 
country  for  85  miles  until  the  Cerro  de  Pasco,  13,200  feet 
above  the  sea,  is  reached.     With  railway  communications 
established,  the  question  of  erecting  the  stamp  mills  and 
completing  the  adit  for  the  drainage  of  the  mines  is 
one  easy  of  accomplishment,  and,  with  the  _;^3,ooo,ooo  of 
capital  at  the  disposal  of  the  syndicate  of  whicli  Mr.  Grace 
is  the  representative,  there  can  be  no  lack  of  financial 
support.    Work  will  be  commenced  on  this  undertaking 
at  the  earliest  possible  moment  after  tranquility  is  restored 
to  the  districts  through  which   the  railway  must  pass. 
Cargoes  of  material  for  the  enterprise  are  already  arriving 
at  Callao,  one  of  the  first  being  a  shipload  of  redwood 
ties  from  California;  the  surveys  are  all  perfected,  and 
peace  is  the  only  requirement  wanting. 

The  Cerro  de  Pasco  silver  mines,  during  the  Spanish 
rule  on  this  coast,  were  only  second  in  fame  and  import- 
ance to  those  of  Potosi  in  Bolivia,  and,  according  to  the 
colonial  reports,  produced  upwards  of  $400,000,000  in  ore 
up  to  the  beginning  of  the  present  century.  Scientific 
engineers  and  experts,  brought  from  abroad  especially  to 
examine  and  repejrt  on  these  deposits,  unanimously  de- 
clare that  their  wealth  is  incalculable,  and  only  drainage 
and  cheap  transportation  are  required  to  bring  them 
back  to  their  former,  bonanza.  When  being  worked, 
mostly  on  account  of  the  king,  and  by  the  enslaved 
Indians  of  the  interior,  the  production  was  effected  at 
smadl  cost. 

By  the  Grace  contract  and  arrangements  with  the  guild 
of  miners,  which  possesses  certain  privileges  in  the 
premises,  the  contractor  is  entitled  to  a  large  percentage 


of  the  new  metals  to  be  discovered  in  the  course  of  ex- 
ploration, and.  of  course,  the  ore  at  the  bottom  of  the 
submerged  shafts  will  enrich  the  contractors. 


The  Marchant  Engine. 


This  system  of  engine  is  described  as  follows  in  a  cir- 
cular issued  by  the  Marchant  Engine  syndicate:  "A  steam 
feed  is  returned  to  the  boiler,  thus  preventing  the  loss  of 
a  large  proportion  of  latent  heat,  as  caused  in  ordinary 
steam  engines  in  condensation,  or  other  waste  of  steam. 
Mr.  Marchant  takes  off  two-thirds  to  his  pumps  after  it 
has  done  its  work  in  the  high-pressure  cylinder,  and 
passes  onwards  one-third  of  the  steam  to  the  low-pressure 
cylinder,  where  it  is  expanded  to  tlie  point  of  the  attained 
vacuum  action.    The  two-thirds  of  steam  already  men- 
tioned as  taken  off  to  the  pumps  is  expanded  in  them  for 
the   purpose  of    power  to   the  engine.     The  one-third 
steam,  passed  to  the  low-pressure  cylinder  after  it  has  done 
its  pressure  work,  there  exhausts  into  the  vacuum,  which 
is  maintained  in  a  surface  condenser,  and  by  Its  final  con- 
densation supplies  the  water   required  for  the  process 
operation.    The  steam  to  the  pumps,  after  Its  expansion 
to  power  in  them,  is  on  every  return  stroke  compressed 
into  the  one-third,  supplied  as  water  from  the  surface 
condenser  by  the  exercise  of  engine-power,  and  all  that  is 
required  over  the  steam  pressure  which  remains  after  the 
fixfiansion  in  the  pumps  is  a  further  expression  of  power 
which  shall  be  greater  than  that  difference  of  gravity,  : 
which  originally  separated  the  steam  from  its  water.    The 
return  of  the  two-thirds  steam  and  one-third  water  to  the 
boiler  is  effected  by  the  air-spring,  a  most  important  part 
of  the  invention,  which  gives  back  on  the  return  stroke 
the  pressure  expressed  on  the  forward  or  compressing 
stroke,  /.  e.,  the  steam  enters  its  liquid  without  increasing 
its  pressure,  whilst  the  added  pressure  to  the  air  is  com- 
municated by  the  piston  and  forces  the  charge  forward, 
both  steam  and  air  acting  under  the  law  of  '  Physics,'- 
which  teaches  that'  the  total  pressure  is  equal  to  the  sum 
of  the  individual  pressures,'  the  air-spring  giving  back 
again  the  power  communicated  to  it.    Under  such  process,  . 
the  expansion  of  steam  in  the  pumps  adds  to  the  power  of 
the  engine  without  drawback,  whilst  that  pressure  left  in 
the  steam  after  its  final  expansion  in  the  pumps  has  given 
out  power  in  the  pumps  ftn  one  side  of  the  piston,  and  has 
been  compressed  into  its  water  by  a  little  over  this  ex- 
pression of  power  on  the  return  stroke,  all  deficiency  of 
pressure  in  the  steam  to  open  the  loaded  valve  forward  to 
the  boiler  being  added  by  the  air-spring,  so  that  the  steam 
in  its  final  stage  gives  out  to  power  i.i  the  pumps  the  same 
pressure  which  has  on  the  return  stroke  to  be  put  into  it, 
and  the  air  spring  gives  back  in  the  pump  on  the  return 
stroke  the  same  pressure  as  had  previously  to  be  put  into 
it,  and  the  charge  is,  as  it  were,  swung  back  to  the  boiler. 
Indeed,  without  the  air-spring  no  motion  of  tiie  engine  is 
attainable.    The  result  of  such  action  is  that  two-thirds 
of  a  pure  caloric  action  is  obtained."  .    .        , . 


The  Brush  Motor. 


The  Brush  Electric  Company  are  manufacturing  at 
their  Cleveland  works  an  electro-motor,  which  is  electri- 
cally the  counterpart  of  the  well-known  Brush  dynamo. 
The  regulation  is  effected  mectaaiQally  by  a.  somewhat- 
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novel  method,  which  is  described  as  follows  :  "  A  centri- 
fugal governor  is  provided,  consisting  of  a  metallic  shell 
securely  bolted  to  the  armature  shaft.    To  the  inner  peri- 
phery of  the  shell  are  pivoted  on  opposite  sides  of  its 
center  two  governor  arms,  the  inner  and  free  ends  of 
which  are  connected    to    the  opposite  arms   by  spiral 
springs.     On  each   of  the  arms  are   placed  adjustable 
weights.     To  the  arms  near  their  free  ends  are  pivoted 
linics,  the  opposite  ends  of  which  are  connected  to  the 
commutators  ;  the  latter  arc  set  loosely  on  the  armature 
shaft.    As  the  governor  shell  rotates  with  the  armature 
shaft,  carrying  with  it  the  parts  described,  the  weights 
will,  at  a  certain  speed,  be  moved   by  centrifugal  action 
towards  the  periphery  of  the  shell,  and  through  the  me- 
dium of  the  connecting-links  will  impart  a  rotary  adjust- 
ment to  the  commutator,  varying  its  position  in  the 
armature  shaft.    When  the  motor  is  at  rest,  the  spiral 
springs  will  retain  the  weights  in  close  proximity  to  the 
shaft  and  the  commutator,  at  the  extreme  limits  of  its 
rotary  adjustment  in  one  direction,  and  the  brushes  will 
bear  on  the  maximum  points  of  the  com  mutator.     When 
current  is  switched  into  the  motor,  rotary  motion  is  im- 
parted to  the  armature  and  its  shaft,  the  speed  of  which 
gradually  increases  until  it  has  attained  its  normal  veloc- 
ity, when  the  governor  weights  will  begin  to  recede  from 
each  other,  and  rotate  the  commutator  on  the  shaft  carry- 
ing its  maximum  point  away  from  the  contact  of  the 
brushes.     This  action  decreases  the  effect  of  the  current 
until  a  point  is  reached  where  this  effect  is  balanced  by 
the  load  on  the  motor,  and  the  speed  remains  constant. 
On  the  other  hand,  should  the  speed  of  the  motor  be  re- 
tarded by  an  increase  of  current  or  an  increase  of  load, 
the  governor  weights  will  be  drawn  towards  each  other 
by  the  spiral  springs,  and  thereby  rotate  the  commutators 
in  the  opposite  direction,  the  effect  of  whicli  is  to  move 
the  maximum  points  nearer  to  the  brushes,  and  thereby 
increase  the  speed.     The  d  irect  connection  of  the  governor 
with  the  commutator  would  seem  to  ensure  prompt  ad- 
justment of  the  latter  without  loss  of  motion,  and  at  a 
minimum  expense  of  power."  :       ' : 


Automatic  Couplings  in  England. 


A  CORRESPONDENT  of  the  London  7Vw«  says,  that  on 
more  than  one  of  the  lines  in  the  United  Kingdom  there 
are  engineers  who  dogmatically  assert  that  on  English 
railways  automatic  coupling  is  practically  impossible,  and 
who  further  refuse  to  believe  that  any  mechanical  opera- 
tion of  joining  links  and  present  draw-hooks  without  men 
between  the  wagons  can  succeed,  and  he  confesses  that  all 
past  experience  within  the  range  of  their  observation 
justifies  their  conclusions. 

He  proposes  that  invitations  should  be  issued  to  say. 
ten  principal  English  railways,  five  Scotch  railways,  and 
three  railways  of  Ireland,  for  the  boards  of  directors  to 
each  delegfate  an  official  specially  concerned  in  the  work- 
ing of  miscellaneous  traffic,  to  confer  on  a  given  date  with 
the  Board  of  Trade  on  safety  couplings  on  the  following 
plan :  That  from  these  delegates  it  is  proposed  to  elect  a 
committee  of  the  companies'  delegates  for  the  purpose  of 
drawing  up  a  detailed  list  of  the  requirements  of  railway 
i)uild  and  traffic  combinations  which  safety  couplings 
must  provide  for,  to  settle  the  particulars  of  and  to  what 


extent  alterations,  if  any,  of  existing  wagons  or  fittings,, 
etc.,  can  be  permitted.  That  this  list  will  be  published 
under  the  authority  of  such  committee,  and  that  they  will 
proceed  to  draw  up  rules  for  a  comprehensive  public  trial 
by  which  every  competing  coupling  should  be  tested  and 
worked,  and  their  actions  and  the  results  carefully  recorded 
by  identical  tests  and  conditions  executed  on  the  same 
rails,  points,  crossings  and  tangents,  and.  as  was  done  at 
the  recent  coupling  trials  in  America,  let  each  apparatus 
be  photographed,  at  the  same  angle,  on  the  same  spot, 
and  at  the  same  height  and  distance  from  the  camera,  so 
as  to  be  depicted  as  it  is.    ,- 

The  writer  goes  on  to  say — and  it  is  as  true  of  this 
country  as  of  England — that.  "  isolated  action  is  hopeless. 
In  the  working  of  goods  in  this  county,  there  arc  at  least 
thirty  types  and  varieties  of  vehicles,  each  of  which  in 
its  different  dimensions,  or  lutings,  or  pattern  of  fittings, 
introduces  elements  of  diflicuky  to  the  inventor,  while 
the  innumerable  combinations  in  traffic  complicate  the 
problem  amazingly ;  in  fact,  so  little  acquaintance  witli 
this  have  the  majority  of  inventors,  that  it  would  be  quite 
possible  to  secure  a  decided  verdict  in  favor  of  a  particular 
invention  as  worked  out  on  one  railway,  only  to  find  it 
prove  fatally  dangerous  to  manipulate  on  another." 


On   Combustion,  With    Special    Reference   to    Practical 
I,  Requirements.* 


In  all  heating  operations,  the  main  object  is  to  produce 
the  greatest  amount  of  efTcctive  work,  with  economy  of 
fuel  material  and  labor.  In  order  to  do  this,  it  is  of  tlic 
utmost  importance  that  combustion  should  be  as  perfect 
as  possible.  This,  however,  would  not  alone,  in  all  cases, 
meet  practical  requirements  ;  the  form  dimensions  of  the 
furnace  and  many  other  points  having  also  to  be  con- 
sidered. This  paper  was  in  many  respects  similar  to  that 
read  by  tlie  author  two  years  ago,  before  this  Institute,  in 
which  he  described  a  method  of  working  regenerative 
gas-furnaces  by  employing  radiant  heat  alone  within  the 
heating  charabcrj  and  drew  attention  to  an  important 
point  connected  with  combustion,  namely,  that  a  flame 
requires  free  space  for  development,  if  it  is  to  bum 
properly  and  effectively.  He  then  showed  from  results 
obtained  in  practice,  that  a  flame  burning  within  an  en- 
closed space  should  be  directed  so  that  whilst  inactive 
combustion  it  does  not  come  into  contact  either  with  the 
sides  or  roof  of  the  furnace,  or  with  the  materials  con- 
tained therein,  as  when  flame  is  allowed  free  space  in 
which  to  burn,  and  is  not  interfered  with  by  solid  bodies, 
not  only  is  there  an  increase  of  the  work  performed,  but 
that  work  is  accomplished  in  a  better  manner,  and  a  con- 
siderable saving  of  fuel,  furnace  material  and  other  advan- 
tages are  realized.  Since  that  time,  this  system  of  apply- 
ing radiant  heat,  which  it  is  now  preferred  to  describe 
under  its  more  general  term  as  heating  with  free  develop- 
ment of  flame,  has  been  largely  adopted,  and  the  author's 
theoretical  investigations  have  been  born  out  by  the  re- 
sults of  practical  experience. 

The  theory  which  best  explains  the  nature  of  flame  is 
the  one  under  which  it  is  regarded  as  a  rushing  together 
of  gases,  the  molecules  of  which  being  chemically  excited,  , 

♦  From  a  paper  read  by  Mr.  Frederick  Siemens,  published  in  Tkt  £n£i~ 
i»/#r,  Octobcnsth,  1886.  ..    , 
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•  are  in  violent  motion  towards  or  against  one  another. 

•  Such  motion  is  a  primary  condition  of  combustion,  which 
could  not  take  place  without  it,  so  that  anything  interfer- 
ing with  the  motion  of  the  gaseous  particles  prevents  that 

!  chemical  union  which  exhibits  itself  as  combustion.  In 
order  to  insure  perfect  combustion,  the  following  means 
have  to  be  adopted  :  (i).  The  gases  must  be  supplied  in 
the  exact  chemical  proportion  in  which  they  are  required 
for  combustion.  (2).  The  gases  must  be  brought  together 
in  such  a  manner  that  the  diflferent  molecules  which  have 
to  enter  into  combination  may  readily  do  so.  (3.)  Every- 
thing must  be  avoided  which  might  interfbre  with  the 
motion  of  the  gases  while  combustion  is  proceeding. 

Although  the  particular  materials  chosen  by  nearly  all 
the  physicists  who  have  experimented  on  dissociation 
with  small  vessels  or  tubes — mostly  clay,  porcelain  or 
asbestos— have  no  direct  chemical  action  on  the  disso- 
ciated gases ;  yet  the  influence  of  surfaces  in  general,  and 
especially  of  highly  heated  surfaces,  have  been  entirely 
overlooked.  Heat  expands  the  molecules  of  gases  and 
thus  tends  to  weaken  the  chemical  afhnity  of  their  atoms, 
until,  at  a  certain  high  temperature,  expansion  overpowers 
chemical  attraction  and  dissociation  takes  place;  but  If 
highly  heated  surfaces  are  present  which  tend  to  attract 
or  condense  one  or  other  of  the  elements  constituting  the 
gas  experimented  upon,  dissocicition  is  facilitated  and  will 
necessarily  occur  at  a.  much  lower  temperature.  Hitherto 
physicists  have  been  satisfied  to  prove  dissociation  by 
showing  that  a  flame  became  longer  with  Increase  of  tem- 
perature. It  was  maintained  that,  as  the  temperature  of 
the  flame  increased,  dissociation  set  in  more  and  more. 
thus  causing  an  extension  of  the  flame  combustion  and 
dissociation  being  repeated  over  and  over  again. 


Draughtsmen. 


The  condition  of  trade  in  England   may  be  inferred 
from  the  following  extract  from  an  editorial  in  a  paper 
.published  in  that  country: 

"  There  are,  we  know,  an  enormous  number  of  draughts- 
men out  of  employment,  many  of  whom  offer  all  sorts  of 
inducements  to  employers  in  order  to  gain  a  situation ; 
in  their  advertisements  they  say  '  salary  no  object,'  others 
offer  to  give  the  first  month's  work  without  salary,  and  a 
few  are  in  a  position  to  offer  a  bonus  to  any  one  who  will 
obtain  an  appointment  for  ihem.  When  an  advertise4ient 
appears  in  this  or  any  other  journal  for  a  draughtsman 
there  are  scores  of  replies,  and  yet  out  of  this  large  num- 
ber not  a  dozen  suitable  men  can  be  selected  for  th«  ap- 
pointment. Still,  it  will  appear  quite  incredible  to  some 
that  there  are  several  engineering  firms  who  find  it  t'ju- 
jtossibU  to  obtain  suitable  men  to  fill  their  often-recurring 
vacancies.  The  number  of  draughtsmen  has  largely  in- 
creased, but  the  quality  of  their  work  has  deteriorated, 
and  is  not  what  it  used  to  be.',  Good  men  are  very  scarce, 
and,  as  a  rule,  do  not  wait  long  fOr  a  post.  We  have  to  thank 
the  premiumapprenticesystemforthisstateof  things.  Pu- 
pils hurry  through  theshops,  and,  findingthedrawing-office 
congenial  to  their  taste,  decide  to  remain  there,  and  seeing 
that  three  or  four  years  only  has  been  devoted  to  the  ac- 
♦  quisition  of  their  trade,  we  need  not  be  surprised  that 
their  services  are  not  in  very  great  demand.  We  admire  the 
action  taken  by  the  two  draughtsmen  who  were  tir«d  of 


being  out  of  work,  and  we  trust  that  many  more  who 
have  a  poor  chance  of  obtaining  situations  at  the  drawing- 
board  may  follow  their  example,  and  seek  to  obtain  work 
at  the  lathe  or  at  the  vise  ;  and,  providing  they  are  steady 
and  industrious,  we  are  sure  they  will  be  far  more  success- 
ful in  the  shops  than  they  can  ever  hope  to  be  in  the 
office,  leading  hands,  under-foremen,  and  ^*orking  fore- 
men being  at  all  times  in  great  request.  And  we  may 
add  that,  having  had  experience  in  both  the  works  and 
the  office,  we  know  that  in  the  former  place,  despite  the 
dirt  and  roughness  of  the  work,  the  health  and  happiness 
is  promoted  by  the  manual  labor." 

[Complaint  has  recently  been  made  here  of  a  scarcity 
of  good  draftsmen,  and  probably  some  of  those  who  are 
out  of  employment  on  the  other  side  could  get  it  if  they 
emigrated  to  this  country. — Editor  American  Rail- 
road Journal.] 


Electrical  Appliances  for  Railways. 

The  director  of  the  railway  telegraphs  of  Sweden,  Herr 
Stork,  has  invented  an  apparatus  worked  by  electricity, 
which  indicates  to  an  approaching  train  whether  every- 
thing is  clear  for  its  entering  a  station,  or  the  reverse.     In 
order  to  accomplish  this,  the  inventor  fastens  with  screws 
two  little  hermetically-sealed  boxes  of  cast-iron  to  the 
side  of  the  rails,  at  a  distance  of  1,000  to  1.500  yards  from 
the  station,  the  boxes  being  fixed  a  few  hundred  yards 
apart,    Between  the  latter,  by  the  side  ol  the  line,  a  little 
tower  10  or  12  feet  in  height  is  raised,  provided  with  a 
disc  and  dial,  which    indicates  the  state  of    the  line, 
"clear"  or  "danger,"  to  the  driver  of  the  train.     At  the 
station  is  an  electric  pile  or  battery,  the  one  pole  of  which 
is  connected  with  the  earth,  the  other  with  an  insulated 
conductor  running  to  the  tower.    Here,  after  having  been 
connected  with  an  electro-magnet,  it  is  divided  into  two 
parts,  each  of  which  is  again  connected  with  a  box  referred 
to.    When  the  train  approaches,  the  rails,  and  with  them 
the  boxes,  are  slightly  oscillated,  and  this  sets  a  metal 
spring  in  the  box  in  motion,  whereby  the  insulated  con- 
ductor in  it  is  electrically  connected  with  the  earth.     The 
circuit  from  the  electric  battery  is  thereby  closed,  the 
electric  current  is  opened,  which  sets  a  simple  wheel  in 
the  signal  tower  in  motion,  and  this  turns  the  dial  on  the 
disc  on  "  clear."    This  occurs  as  the  engine  passes  over 
the  first  box ;  when  it  passes  the  second  one  the  dial  is 
turned  back  on  "danger,"  making  everything  ready  for 
the  next  train.    By  the  aid  of  a  special  wire  between  the 
signal  tower  and  a  controlling  apparatus  at  the  station, 
indication  is  given  in  the  latter  place  whether  the  signals 
have  been  made  aright.     If  the  station  be  not  clear  to  re- 
ceive the  train  the  current  is  kept  closed  in  that  place, 
whereby  the  dial  remains  pointing  to  "  danger." 

This  invention  has  proved  so  successful  and  reliable 
that  fifty  railway-stations  in  Sweden  are  to  be  provided 
with  it. 


Mixed  Trains. 


Mr.  Clement  E.  Stretton,  the  consulting  engineer 
of  the  Amalgamated  Society  of  Railway  Servants,  in  Eng- 
land, in  a  letter  to  the  Knglish  Mechanic,  says  :  "  I  think 
there  can  be  no  difference  of  opinion  as  to  the  necessity 
for  mixed  trains  being  discontinued.  /- 
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•  "With  regard  to  the  proper  position  for  the  passenger 
carriages  to  be  placed  in  a  train,  very  important  points 
can  be  brought  forward  on  either  side;  but  I  most  cer- 
tainly agree  with  the  views  of  the  Board  of  Trade,  and 
the  Amalgamated  Society  of  Railway  Servants,  that  the 
balance  of  advantage  shows  in  favor  of  placing  the  car- 
riages next  to  the  engine  and  in  front  of  the  wagons. 

"  The  carriages  can  then  be  fitted  with  continuous  auto- 
matic brakes,  and  with  a  communication  cord.  The  driver 
can,  without  trouble,  stop  the  carriages  at  the  platforms, 
which  is  a  difficult  matter  when  they  are  at  the  rear  of  a 
long  coal  train.  Much  greater  fear  is  to  be  apprehended 
from  the  breakage  of  wagon  axles,  tires,  and  couplings,  or 
from  wagons  leaving  the  line,  than  from  collisions. 

"  It  must  also  be  remembered  that  the  risk  of  collisions 
will  be  very  greatly  reduced  by  the  use  of  the  continuous 
brakes,  and,  further,  we  must  not  lose  sight  of  the  fact 
that,  when  the  carriages  are  at  the  rear  they  are  quite  as 
liable  to  be  run  into  by  a  following  train.  Quite  recently 
a  London  &  Southwestern  mixed  train  became  uncoupled 
near  Crewkerne,  and  the  two  portions  came  into  collision. 
The  passenger  carriage  was  at  the  rear,  and  six  passen- 
gers and  the  guard  were  injured.  That  is  one  instance 
out  of  many  in  which,  had  the  passengers  been  next  the 
engine,  they  would  have  escaped  all  risk." 


Sugar  in  Cement. 


The  letter  respecting  the  use  of  sugar  in  cement  and 
mortar,  which  appeared  in  the  Times  last  week,  and  which 
was  noticed  by  us.  has  given  rise  to  some  further  corre- 
spondence. Surgeon-General  W.  Robert  Cornish  has 
written  to  say  that  the  Indian  practice  of  mixing  "jag- 
gery," or  unrefined  sugar,  with  mortar  in  certain  propor- 
tions, is  very  ancient.  In  the  latter  part  of  the  last  cen- 
tury a  wall  was  erected  as  a  fortification  to  the  settlement 
of  Madras,  and  remained  until  it  was  ordered  to  be 
removed  in  1859.  The  task  prbvcd  exceedingly  difficult, 
and  the  separation  of  the  bricks  from  the  mortar  was 
impracticable.  Afterwards  the  original  specification  for 
the  wall  came  to  light,  and  it  was  found  that  it  required 
that  the  mortar  should  include  a  certain  proportion  of 
"  jaggery,"  mixed  with  shell  lime  and  river  sand.  A  copy 
of  the  document  was  published  in  the  Madras  Mail  in 
1873.  The  same  writer  states  that  the  polished  chunam 
walls,  for  which  Madras  is  famous,  are  prepared  with 
cement  made  with  unrefined  sugar.  Another  correspond- 
ent, Mr.  Nathaniel  Stevenson,  testifies  to  the  beneficial 
eflect  of  adding  an  ounce  of  sugar  to  each  half-pint  of 
water  in  mixing  plaster-of-paris  for  models.  A  third 
writer  mentions  the  use  of  "  goor,"  a  coarse  sugar,  as  an  in- 
gredient of  mortar  in  India.  Masonry  cemented  with  this 
material  requires  to  be  blasted  before  it  can  be  destroyed. 
—  Engineering. 


The  Slipping  of  Locomotive- Wheels. 

Some  interesting  facts  were  brought  out  during  a  series 
of  tests  of  a  locomotive  traction-increasing  device  on  the 
Boston.  Hoosac  Tunnel  &  Western  Railway  a  few  months 
ago,  under  the  supervision  of  Mr.  Charles  H.  Cory,  then 
general  superintendent  of  theTfoad.  The  device  in  ques- 
tion was  a  peculiarly  shaped  draw-bar  which  connected 


the  engine  and  tender,  and  which,  on  up  grades,  or 
wherever  heavy  pulling  was  required,  threw  part  of  the 
weight  of  the  tender  upon  the  rear  end  of  the  locomotive. 
Two  Brooks  locomotives  were  used  in  the  tests,  both  of 
them  17  X  24  inches,  four-wheel  connected.  Referring  to 
one  of  the  facts  shown  by  tlie  experiments,  Mr.  Cory 
writes :  "  A  pedometer  was  attached  to  the  driver-axle 
of  one  of  the  locomotives,  and,  from  its  records  taken 
before  and  after  the  automatic  draw-bar  was  attached,  it 
was  found  that  the  driving-wheels  revolved  faster,  or  made 
more  turns  before  the  device  was  put  on  than  afterward. 
In  other  words,  the  wheels  made  over  four  miles  more  on 
a  run  of  46  miles  without  the  draw-bar  than  with  it.  The 
experiments  were  made  with  as  nearly  as  possible  the 
same  tonnage  in  each  trip."  Thus  it  appears  that  the 
drivers  made  fully  50  miles  of  revolutions  to  go  46  miles. 
[It  seems  very  desirable  that  some  accurate  experiments 
should  be  made,  which  would  determine  this  vexed  ques- 
tion of  the  slipping  of  locomotive-wheels.  At  present, 
there  is  testimony  to  prove  that  there  is  very  considerable 
slip  to  locomotive  driving-wheels  while  running,  whereas 
other  experimenters  have  not  found  that  there  is  any. 
To  set  the  vexed  question  at  rest  beyond  dispute,  some 
very  carefully  made  experiments  would  be  required,  as 
there  are  many  chances  of  error  which  might  lead  to 
erroneous  deductions. —  Editor  of  the  Railroad 
Journal.] 


Has  the  Eni^ineer  Control  Over  the  Wear  of  Tires  ? 


J.  H.  Setchel,  secretary  of  the  Railway  Master  Me- 
chanics' Association,  has  sent   out   the  following  cir- 
cular : 
To  tiu  American  Railway  Master  Mechanics'  Associatioti. 

Gentlemen  : — The  undersigned  desire  answers  to  the 
following  questions: 

I  St.  Has  the  locomotive  engineer  any  control  over  the 
wear  of  tires .' 

2d.  If  so,  in  what  way  ? 

3d.  What  is  your  method  of  determining  the  wear  of 
tires  ? 

4th.  Do  you  have  regular  engineers  on  your  locomo- 
tives? 

5th.  Will  tires  run  longer  between  turning  with  regular 
engineer  than  with  different  engineers  ? 

6th.  Is  a  free  use  of  sand  desirable,  or  not,  as  regards  the 
wear  of  tires  ?  Give  figures,  if  possible ;  ii  not,  the  experi- 
ence of  yourself  or  engineers. 

Frzd.  B.  Griffith. 

J.  S.  Graham, 
John  Mackknzie. 

All  communications  should  be  sent  to  John  Mackenzie, 
superintendent  motive  power,  New  York,  Cincinnati  &  St. 
Louis  Railway,  Cleveland,  Ohio. 


Compound  Locomotive. 


The  (London)  Engineer,  of  October  -aad,  contains  en- 
gravings of  a  compound  locomotive,  on  Nisbet's  system, 
for  the  North  British  Railway.  The  engine  is  of  the 
"  American  "  type,  with  inside  cylinders.  The  large  or 
low-pressure  cylinders  are  located  in  the  usual  position 
in  the  lower  part  of  the  smoke-box.    The  small  or  high- 
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pressure  cylinders  are  immediately  in  front  under  the 
front  foot-plate,  and  are  placed  "tandem  "fashion,  the  two 
pistons  being  each  connected  to  the  same  rod.  The  Engi- 
neer describes  the  locomotive  as  follows: 

"  The  engine  was  originally  built  in  1872,  and  had  cylin- 
ders 17  inches  diameter  and  24  inches  stroke,  the  driving- 
wheels  being  6  feet  7  inches  diameter,  and  having  a  bogie 
in  front,  as  shown, 

"  In  the  arrangement  illustrated,  the  high-pressure 
cylinders  are  13  inches  diameter,  that  of  the  low-pressure 
being  20  inches  :  the  stroke  remaining  at  24  inches.  The 
valve-gear  employed  is  Joy's,  arranged  in  such  a  way  that 
the  high-pressure  valves  can  be  worked  expansively,  In- 
dependent of  the  low-pressure  valves,  and  vice  versa,  an 
arrangement  which  has  shown  decided  advantages  in 
practice.  The  steam  passes  directly  from  the  exhaust  of 
the  high-pressure  cylinder  into  the  casing  of  the  low- 
pressure  cylinder,  there  being  no  intermediate  receiver. 
The  engine  works  with  great  freedom,  and  has  shown 
excellent  results  in  speed  and  power,  as  well  as  a  marked 
decrease  in  its  original  consumption  of  fuel." 


;     Signals. 

A  CORRESPONDENT  of  the  English  Mec/ianic,  who  says 
he  has  had  nearly  six  years  practical  experience  in  railway 
signaling,  says : 

1.  That  all, signals  should  be  placed  on  the  left  side  of 
the  line  to  which  they  refer,  where  possible,  and  should 
have  a  good  sky  background  where  necessary. 

2.  All  home  signals  should  be  slotted  from  the  box  in 
advance — /.  e.,  that  the  home  signal  at  the  box  in  the  rear 
could  not  be  lowered,  unless  the  man  in  the  box  in  advance, 
after  giving  "line  clear,"  moved  a  lever  in  his  cabin,  which 
would  unslot  the  home  signal  at  the  box  in  the  rear. 

3.  All  distant  signals  from  the  box  in  advance  should  be 
placed  upon  the  same  post  as  the  home  signal  at  the  box 
in  the  rear,  and  should  be  slotted  with  such  home  signals. 

4.  All  distant  signals  should  be  interlocked  by  the  home 
signals — r.  r,  before  the  distant-signal  lever  c?n  be  pulled 
over,  it  would  first  be  necessary  to  lower  the  home  signal 
to  which  such  distant  signal  refers. 

5.  All  distant  signals  which  cannot  be  seen  from  the 
box  from  which  they  are  worked,  should  be  fitted  with 
repeaters  and  (for  night  use  only)  indicators  to  show  that 
the  light  was  all  right,  which,  in  event  of  the  light  going 
out,  would  give  alarm  to  the  signalman  by  ringing  a  bell. 

6.  All  home  signals  should  be  worked  by  rods  and  not 
wires,  the  former  being  more  certain  in  action  and  not 
liable  to  break  or  be  afifected  by  changes  in  tempera- 
ture.   I  .,;  -  V. ;.■-;"'■  .■ 

7.  With  regard  to  lights,  red  should  Indicate  "  danger," 
green,  "  all  right ; "  and  for  back  lights,  purple,  when  the 
signal  is  "  on,'^  and  no  light  at  all  when  "off." 


■    -         Water-Testing. 

The  following  teats  for  water  should  be  made  widely 
known  among  those  interested  in  water  supply : — For  hard 
or  soft  water :  Dissolve  a  small  quantity  of  good  soap  in 
alcohol.  Let  a  few  drops  fall  into  a  glass  of  water.  If  it 
turns  milky,  it  is  hard  ;  if  not,  it  is  soft.  For  earthy  mat- 
ters or  alkali :  Take  litmus  paper  dipped  in  vinegar,  and 


if,  on  immersion,  the  paper  returns  to  its  true  shade,  the 
water  does  not  contain  earthy  matter  or  alkali.  If  a  few 
drops  of  syrup  be  added  to  a  water  containing  an  earthy 
matter,  it  will  turn  green.  For  carbolic  acid  :  Take  equal 
parts  of  water  and  clear  lime-water.  If  combined  or  free 
carbonic  acid  is  present,  a  precipitate  is  seen,  to  which,  if 
a  few  drops  of  muriatic  acid  be  added,  an  effervescence 
commences.  For  magnesia:  Boil  the  water  to  a  twentieth 
part  of  its  weight,  and  then  drop  a  few  grains  of  neutral 
carbonate  of  ammonia  into  a  glass  of  it,  and  a  few  drops 
of  phosphate  of  soda.  If  magnesia  be  present  it  will  fall 
to  the  bottom.  For  iron  :  Boil  a  little  nut  gall  and  add  to 
the  water.  If  it  turns  gray  or  slate,  black  iron  is  present; 
(3)  dissolve  a  little  prussiate  of  potash,  and  if  iron  is  pres- 
ent it  will  turn  blue.  For  lime  :  Into  a  glass  of  the  water 
put  two  drops  of  oxalic  acid  and  blow  upon  it ;  if  it  gets 
milky,  lime  is  present.  For  acid  :  Take  a  piece  of  litmus 
paper.  If  it  turns  red  there  must  be  acid.  If  it  precipi- 
tates on  adding  lime-water,  it  is  carbonic  acid.  If  a  blue 
sugar  paper  is  turned  red,  it  is  a  mineral  acid. 


American  Locomotives  in  England. 


To  a  suggestion  that  one  or  more  American  locomotives 
should  be  sent  to  the  Newcastle  Exhibition,  to  be  held 
next  year,  the  Mechanical  World  says :  "  Wc  would  remind 
American  builders  that  if  they  desire  to  sell  their  engine, 
they  must  have  a  care  that  it  does  not  exceed  the  requisite 
width.  The  passenger  engine  would  be  all  right,  prob- 
ably, but  we  much  doubt  if  a  consolidation  engine  could 
run  on  many  of  our  roads.  In  the  year  1880,  when  the 
first  consolidation  engines  were  set  at  work  in  New  South 
Wales,  it  was  found  necessary  to  attach  a  template,  rep- 
resenting a  transverse  section  of  the  engine,  through  the 
cylinders  to  the  front  of  an  older  engine,  and  run  carefully 
over  the  line,  with  the  result  that  there  was  much  hewing 
of  masonry  in  station  yards,  and  sawing  of  timber  plat- 
forms at  many  stations  before  the  huge  engine  would  pass 
clear,  the  wide  spread  and  great  diameter  (20  inches)  of 
the  outside  cylinders  bringing  up  the  width  of  the  machine 
to  a  dimension  unexpected  when  ordering  the  engines." 


The   Effect   of  the  Charleston  Earthquake   upon    Rail- 
roads. 


Mr.  Earle  Sloan,  assistant  geologist,  United  States 
Geological  Survey,  thinks  that  the  peculiar  subsoil  of 
Charleston  and  the  want  of  lateral  resistance,  due  to 
enclosing  streams,  had  much  to  do  with  the  great  damage 
done  there,  which  damage  was  otherwise  out  of  propor- 
tion to  the  distance  of  that  city  from  the  legitimate  line 
of  greatest  disturbance.  On  this  line  are  found  numerous 
expressions  of  vast  energy  ;  as  especially  noted  in  the 
forcing  out  of  line  and  pushing  forward  of  railway  tracks, 
the  dragging  and  splitting  of  cross-ties,  breaking  of  angle- 
plates  and  shearing  of  track-bolts.  Where  short  trestles 
afforded  increased  resistance,  the  accumulated  rails  had 
been  whipped  into  sharp  and  manifold  curves  ;  and  great 
gaps  had  been  left  in  the  track  as  a  result  of  this  pushing 
together  of  the  rails.  At  intervening  streams  the  banks 
seem  to  have  approached  each  other,  jamming  the  super- 
structure and  bulging  up  the  stringers. 
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NOTES  AND  NEWS. 


Railroad  accidents  :— It  is  said  that  about  80  per 
cent,  of  the  railroad  accidents  in  Great  Britain  are  due  to 
mistakes  made  by  thesignalmen  and  engine  drivers,  or  to 

fogs.  ■     /:-- :::-.::\'-^::\:  ■[■■'-.-. '.\:  ■■■■■■-■■:.:-- 

The  Chinese  Steamship  Tahalaman  burst  her  boilers 
while  running  under  high  pressure  in  a  gale  off  Nilgata, 
Japan,  and  ninety-six  persons  perished,  including  the 
officers,  who  were  Englishmen. 

Mixed  Trains  : — At  the  Railway  Servants'  Congress, 
recently  held  in  Brighton,  England,  all  the  speakers  on 
this  subiect  were  in  favor  of  placing  the  passenger-cars 
next  to  the  engine,  as  being  the  safest  place  in  a  mixed 
train. 

Master  Mechanics'  and  Master  Car-Builders' 
Conventions  : — The  Master  Car-Builders  will  hold  their 
next  convention  in  Minneapolis,  on  the  second  Tuesday 
in  next  June.  The  Master  Mechanics  will  meet  a  week 
later  in  bt.  Paul. 

Rails  : — The  Welsh  correspondent  of  The  Engineer 
writes  :  "  Whispers  of  good  news  reach  us.  The  colonics 
are  wanting  rails  ;  New  South  Wales  to  wit,  with  its  rails 
for  400  miles,  and  more  demands  are  coming  in  from 
home  railways  and  collieries." 

Steel  E^ils: — It  is  reported  that  inquiries  for  100,000 
tons  of  steel  rails  are  now  in  the  market.  Delivery  is 
not  to  commence  until  next  June.  Fifty  thousand  tons 
are  required  for  Victoria,  and  the  remainder  for  South 
America,  Canada,  and  the  United  States. 

Continuous  Brakes  : — The  following  resolution  was 
adopted  at  the  Railway  Servants'  Congress,  held  in  Brigh- 
ton, England:  "That  in  order  to  discover  what  continu- 
ous brakes  actually  fulfilled  the  conditions  imposed  by 
the  Board  of  Trade,  this  congress  should  urge  upon  the 
government  to  appoint  a  committee  of  experts  to  investi- 
gate and  report  upon  the  question." 

The  Engineer  says  that  there  was  certainly  remarkable 
unanimity  in  favor  of  the  Westinghouse  brake  at  the 
congress. 

Mr.  Thomas  W.  Frederick,  South  American  agent  of 
the  Westinghouse  Air  Brake  Company,  died  at  Para, 
Brazil,  October  3d,  of  yellow  fever.  He  was  formerly 
assistant  superintendent  of  the  Pardee  Car  Works,  at 
Watsontown,  Pa.;  then  inspector  of  West  Shore  cars  at 
Pullman,  111.  He  was  also,  for  a  short  time,  master  me- 
chanic of  the  road  at  Buffalo,  and  also  assistant  engf- 
neer. 

The  Eight  Hours  Movement  .— Newcastle-on-Tyne 
was  the  place  where  the  nine  hours  movement  in  the 
engineering  trades  was  first  established  some  years  ago, 
and  now  an  agitation  in  favor  of  an  eight  hours  league  is 
being  vigorously  carried  on.  Both  sides  of  the  question 
are  being  freely  discussed.  There  are  many  people  who 
believe  that  the  adoption  of  the  nine  hours  movement  did 
a  great  deal  of  harm  to  trade. 

Copyrighting  Engineering  Drawings: — The  de- 
sirabilit)r  of  something  being  done  to  protect  the  drawings 
and  tracings  prepared  by  engineering  firms,  was  discussed 
at  a  recent  meeting  of  the  Manchester  Association  of 
Engineers.  It  was  said  that  these  are  often  appropriated, 
witnout  any  acknowledgement  whatever,  after  they  have 
been  supplied  in  response  to  inquiries  for  estimates  and 
plans  for  certain  specified  work.  The  president  urged 
that  it  was  really  requisite  that  some  steps  should  be 
taken,  with  the  view,  if  possible,  of  obtaining  some  sort  of 
copyright  protection  for  such  drawings. 

Restoring  Burnt  Steel:— The  following  simple — 
and  it  is  said — efficacious,  and  well-proved  method  for 
restoring  burnt  cast-steel,  so  called,  to  its  original  good 
quality  and  usefulness  is  given  by  the  German  corres- 
pondent of  The  Engineer :  "  It  consists  in  heating,  slowly 
and  carefully,  to  avoid  sudden  flashing  up,  of  three  parts 
of  pure  colophony — black  resin — and  two  parts  of  good 


boiled  linseed  oil,  stirring  quietly  all  the  time  of  melting, 
which  produces  a  dark-brown  syrupy  mass,  and  then  in- 
troducing to  it  the  burnt  cast-steel  wliilst  red  hot.  By 
repeating  the  operation,  the  quality  of  the  steel  will  be 
improved. 

Accidents:— In  a  recent  discussion  before  the  Man- 
chester Association  of  Engineers,  it  was  said  that  there  was 
still  much  want  of  knowledge  with  regard  to  the  proper 
treatment  of  metals,  and,  perhaps,  nowhere  was  tliere  still 
so  much  "  rule^of-thurab'  as  in  the  use  of  cast-iron  in 
the  foundry.  When  they  had  guns  that  broke  down; 
when  they  heard  continually  of  lost  ships  and  of  boilers 
blowing  up,  he  would  ask  them  to  take  his  view  that  there  , 
was  no  such  thing  as  an  absolute  accident;  it  was  a  com- 
bination of  untoward  conditions,  and  if  all  the  circum- 
stances could  be  clearly  traced,  it  would  be  found  that 
there  had  been  either  ignorance,  wilfulness,  parsimony,: 
or  some  Inexcusable  error  of  judgment  which  had  led  up 
to  the  dbaster.    ' -"/L::  ^.-^iy:';^-:-;-'  'V':v--":':v  -'-'w      '>'■;-    ■.. 

Oil  Tempering: — As  to  tlie  value  of  tempering  In  oil, 
it  is  curious  how  doctors  differ.  Mr.  Adamson,  president- 
elect of  the  British  Iron  and  Steel  Institute,  denounces 
the  practice.  He  admits  that  a  higher  tensile  strength  is 
obtained,  but  says  that  it  is  at  the  expense  of  ductility, 
and  that  a  number  of  severe,  but  unequal,  strains  are 
probably  set  up  by  it.  tending  to  facilitate  or  even  com- 
mence rupture.  On  the  other  hand,  Mr.  Vickers,  of 
ShefTield,  who  is  certainly  also  a  high  authority,  appears 
to  hold  a  different  opinion.  He  says  that' the  nnportant 
feature  of  oil  tempering  is  not  so  much  that  it  increases 
the  ultimate  tensile  strength  as  that  it  raises  the  elastic 
limit,  which  is  after  all  the  great  desideratum.— Corres- 
pondence of  Tfu  Engineer. 

Steam  Engine  Economy: — In  a  recent  address.  Pro- 
fessor Kennedy  stated  that  it  was  an  undoubted  fact  that 
only  a  comparatively  small  portion  of  the  heat  put  into  an 
engine  was  used,  but  the  statements  that  were  so  freely 
made  in  prospectuses  and  other  documents,  tliat  certain 
new  engines  utilized  50  per  cent,  more  heat  than  any  pre-  ■ 
vious  inventions,  were  altogether  erroneous.    He  desired  5 
to  impress  upon  the  members  that  perfect  accuracy  was 
one  of  the  chief  essentials  of  an  efficient  engineer.    The  • 
loss  occasioned   by  the   clearance  spaces,  for  instance, 
might  be  very  much  reduced  by  the  use  of  very  proper 
compression  or  "cushioning."     It  was  a  pity  that  the  .. 
clearance  spaces  of  a  steam  engine  were  not  considered 
as  among  its  most  important  dimensions. 

The  Mechanical  Theory  of  Heat  : — In  a  paper  on  . 
"The  Rise  and  Progress  of  the  Mechanical  "Theory  of 
Heat,"  Mr.  Elliott,  president  of  the  East  of  Scotland  En- 
gineering Association,  traced  the  history  of  the  theory; 
from  the  speculations  of  Locke  and  Bacon  up  to  the  pres- 
ent day.  The  lecturer  concluded  by  stating,  as  an  illus- 
tration of  the  thorough  hold  the  first  law  of  thermo- 
dynamics had  taken  upon  the  public  mind,  to  the  total 
exclusion  of  the  second,  that  nothing  is  more  common 
than  to  read  that  90  per  cent.,  or  thereabouts,  of  tlie  heat 
supplied  to  a  steam  engine  is  absolutely  wasted,  the  fact 
being,  when  proper  account  is  taken  of  the  second  law, 
that  in  the  best  engine  something  like  half  this  quantity 
is  theoretically  unavoidably  wasted. 

The  Eiffel  Tower  is  likely  to  afford  plenty  of  excite- 
ment to  Parisians  before  it  is  completed.  The  first  step 
is  about  to  be  taken  in  ascertaining  what  curve  is  to  be 
given  to  the  sides.  A  chain  or  cord  suspended  between 
two  points  forms  a  catenary  curve  corresponding  with  the  • 
weight.  Now,  it  is  supposed  that  something  01  the  kind 
also  occurs  when  the  suspension  is  vertical.  The  engi- 
neers have,  therefore,  arranged  to  cause  a  balloon  to  as-  • 
cend  to  the  height  of  the  prppxDsed  tower.  From  the 
boat  ropes  will  be  hung  to  the  ground  and  fixed  there. 
From  their  curvature  the  contour  of  the  tower  will  be 
derived.  It  is  a  novel  experiment,  but  as  there  is  some 
difficulty  in  arranging  the  slope  of  an  ordinary  lighthouse, 
we  cannot  expect  that  a  colossal  tower,  made  of  iron 
plates,  is  to  be  designed  forthwith  without  much  deliber-  :. 
2X\on.—Tke  Archiieci, 
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VOLUME    LX. 


OWING  to  the  consolidation  of  this  paper  with  Van 
Nostrand's  Engiticering  Magazine — the  present 
volume  of  which  ends  with  December— and  in  order  to 
begin  the  combined  publication  with  the  calendar  year, 
the  LX  Volume  of  the  American  Railroad  Journal 
will  end  with  this  number. 


ANNOUNCEMENT. 


THE  American  Railroad  Journal  has  been  sold 
to  Mr.  M.  N.  Forney,  who  will  be  its  editor  and 
owner  from  this  date.  He  hns  aLso  arranged  for  the  pur- 
chase of  Van  Nosti'nmVs  Engitwcrvig  Magazine  on  the 
completion  of  its  current  volume  lit  the  end  of  this  year. 
The  two  publications  will  then  be  consolidated  with  the 
title  of  the  American  Enimni-iering  Magazine  and 
Railroad  Journal,  which  will  be  devoted  to  the  dis- 
cussion of  engineering  and  mechanical  subjects.  Railroad 
construction  and  operation  being,  however,  the  xnost  im- 
portant branches  of  engineering  in  this  country,  more 
space  will  be  devoted  to  them  than  to  any  other  one 
department  of  engineering,  Questions  of  traffic  and 
finance  will  not  be  taken  up,  excepting  so  far  as  they  are 
incidentally  concerned  with  engineering  matters.        1   . 

The  new  publication  will  have,  each  month,  about 
double  the  amount  of  reading  matter  heretofore  contained 
in  the  Railuoad  Journal— the  subscription  price,  ^3.00 
per  year,  will  remain  the  same  as  heretofore. 

The  office  of  publication  will  hereafter  be  at  No.  23 
Murray  street,  New  Yorl 


3r^ 


WARMING  AND  Ventilating  cars. 


HPHE  fact  that  such  a  diversity  of  systems  for  warming 
*-  cars  is  in  use,  indicates  that  none  of  them  are  satis- 
factory. .  It  is  the  effort  to  get  some  means  of  heating 
cars,  which  will  have  the  least  objections,  that  leads  one 
person  to  adopt  steam,  another  hot  water,  and  a  third 
warmed  air,  while  a  large  number  adhere  to  the  use  of 
ordinary  stoves  as  the  simplest  and  most  practicable  way 
to  warm  cars  under  ordinary  conditions.  Opinions,  with 
reference  to  which  of  these  is  least  objectionable,  vary  as 
the  practice  doe?.  If  what  may  be  called  the  algebraic 
sum  of  the  advantages  and  disadvantages  of  any  system, 
showed  that  it  had  a  marked  superiority  over  all  others, 
the  result  would  be  that  such  a  system  would  be  adopted 
and  the  others  would  fall  into  disuse.  When  we  come  to 
inquire  what  the  conditions  are  which  a  car-heater  should 
fulfill,  we  find  that  they  arc  the  following,  stated  in  the 
order  of  their  importance :  v I  /  - 

1.  It  must  heat  the  car  comfortably  in  the  coldest  as 
well  as  in  comparatively  mild  weather. 

2.  There  should  be  the  minimum  amount  of  danger  of 
setting  fire  to  the  cars  in  case  of  accident. 

3.  Some  system  of.  ventilation  should  be  provided  which 
can  be  used  in  connection  with  the  heater,  and  which 
will  furnish  a  reasonable  supply  of  fresh  air  at  all  times 
without  discomfort  to  the  occupants  of  the  car. 

The  first  condition  is  the  easiest  of  all  to  fulfill.  Wood 
or  coal-burning  stoves  of  the  simplest  description  will 
warm  a  car  sufficiently  for  comfort,  even  in  the  coldest 
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weather.  It  is  true  that  the  heat  from  such  stoves  will 
not  be  evenly  distributed,  and  the  car  is  apt  to  be  heated 
upside  down,  that  is,  the  upper  air  will  be  very  warm 
when  it  ought  to  be  cool,  and  that  nearest  the  floor  will 
be  cold  when  it  ought  to  be  warm  ;  but  there  is  usually 
no  difficulty  with  simple  forms  of  stoves  to  get  heat 
enough  at  all  times.  It  is  only  when  complicated  stoves 
are  used  that  there  is  trouble  in  getting  sufficient  heat. 
These  get  out  of  order,  or  the  attendants  do  not  under- 
stand how  they  should  be  managed,  and  the  fire  in  them 
consequently  refuses  to  do  its  duty.  The  difficulty  with 
ordinary  stoves  is  the  great  danger  that  they  will  set  fire 
to  the  cars  in  case  of  accident.  The  horrible  occurrences 
of  this  kind,  which  happen  nearly  ever}'  year,  are  sulFi- 
cient  reasons  for  doing  all  that  can  be  done  to  prevent 
them. 

•  Three  methods  have  been  proposed  and  are  in  use  for 
lessening  this  danger— one  is  to  make  the  stoves  of 
wrought-iron  so  that  they  would  not  be  easily  broken  or 
crushed.  Another  is  to  place  the  stove  below  or  outside 
of  the  car,  and  the  third  is  to  heat  cars  with  steam  taken 
from  the  engine,  or  from  a  boiler  in  the  baggage  car. 
The  latter  plans  have  so  far  been  open  to  the  serious 
objection  of  being  liable  to  get  out  of  order,  and,  conse- 
quently, cars  are  thus  left  without  any  heat  at  all,  and,  in 
accordance  with  a  law  of  the  perversity  of  inanimate 
things,  this  is  most  certain  to  occur  in  the  coldest  weather 
when  heat  is  most  needed.         :  ^ 

The  plan  of  placing  the  heaters  below  the  car  has  been 
in  use  on  the  Philadelphia  &  Reading  Railroad  for  a  long 
time,  and  has  been  very  successful  there  ;  but  this  method 
has  not  been  adopted  on  other  roads,  and,  therefore,  it 
has  evidently  not  tommended  itself  to  the  managers  of 
other  lines.  There  are,  however,  very  great  advantages 
in  having  heaters  below  or  outside  of  the  cars.  A  stove 
or  other  heater  is  always  an  uncomfortable  object  to  per- 
sons who  are  near  to  it.  It  takes  room  which  could  be 
occupied  by  passengers  if  it  were  not  there,  and  dust  and 
ashes  are  inevitable  concomitants  wherever  a  stove  is 
located.  The  advantage  of  keeping  them  outside  instead 
of  inside  of  cars  is  obvious. 

Ventilation,  like  heating,  is  easily  effected.  All  that  is 
required  is  simply  to  provide  openings  enough  for  the 
admission  and  escape  of  air.  But  when  the  air  outside  it 
cold,  its  admission,  unless  it  is  warmed  at  once,  becomes 
a  source  of  discomfort  to  passengers.  No  reference,  ex- 
cepting this,  need  be  made  to  the  common  delusion  that 
a  car,  or  other  apartment,  can  be  ventilated  by  providing 
openings  for  the  escape  of  air,  without  admitting  any.  If 
the  atmosphere  in  any  apartment  occupied  by  a  number 
of  people  is  to  be  kept  pure,  an  adequate  and  constant 
supply  of  fresh  air  must  be  admitted.         -     -^ :      ,    ,: 

Three  methods  have  been  employed  for  admitting  a 
supply  of  fresh  air  into  cars,  so  as  not  to  be  a  source  of 
discomfort  to  passengers.  One  is  to  allow  it  to  come  in 
near  to  the  stove,  so  as  to  mingle  with  the  hot  air  around 
or  above  it.  The  next  is  to  divide  the  current  up  into 
many  small  streams  and  distribute  them  through  the  car 
so  that  none  of  them  will  be  perceptible,  and  the  third  is 
to  warni  the  air  before  it  enters  the  car.  The  latter  has 
the  very  great  advantage  that  it  is  impossible  to  warm 
the  car  without  at  the  same  time  ventilating  it.  If  these 
two  conditions  are  not  inseparable,  the  consequence  is 


that  average  or  inferior  human  nature,  having  an  abhor- 
rence of  fresh  air,  will  heat  the  apartment  and  exclude 
the  requisite  supply  of  oxygen.  It  would  seem  then,  that 
if  a  system  could  be  devised  which  would  permit  the  stove 
or  heater  to  be  placed  below  the  car,  and  it  was  arranged 
to  furnish  a  supply  of  warmed  air,  that  the  required  con- 
ditions of  immunity  from  danger,  and  perfect  ventilation 
would  be  fully  met,H.::>^;  •;;•;:.:'.;- ;•    '^^      ::    .:  i. 

It  should  be  observed  here  that  stoves  and  furnaces 
may  be  divided  into  two  classes — one,  the  vertical  type, 
like  an  ordinary  coal-stove  or  a  blast-furnace,  which  ap- 
proximates to  a  cylindrical  form  set  upright ;  the  other 
is  the  horizontal  type  like  an  old-fashioned  wood  stove  or 
the  grate  of  a  steam  boiler.  In  the  attempts  to  put  stoves 
or  heaters  below  cars,  the  blast-furnace  type  has  usually 
been  adopted.  While  this  affords  facilities  for  feeding 
the  fire  from  the  top,  or  from  the  inside  of  the  car,  the 
grate,  ash-pan  and  dampers  are  comparatively  inacccs-  ;j 
sible.  If  a  horizontal  type  of  heater  were  adopted,  the  fire 
could  be  fed  from  the  top  or  the  inside  of  the  car  as  easily 
as  it  could  be  with  a  vertical  stove,  and  it  would  have  the 
advantage  that  the  condition  of  the  fire  could  be  seen 
much  better  from  above  than  is  possible  with  a  vertical 
heater.  A  shaking  grate,  similar  to  those  used  in  loco- 
motives, could  be  adapted  to  such  a  stove,  and,  by  having 
openings  in  the  floor  of  the  car,  the  fire  could  be  attended 
to  from  the  inside.  A  suitable  air  space  should  be  pro-; 
vidcd  around  the  heater  and  cold  air  admitted  to  it,  and 
then  conducted  into  the  car.  One  difficulty  in  scuh  an  ar- 
rangement is  to  find  room  for  the  smoke-flue.  This  may  be 
carried  along  horizontally  under  the  car  and  then  through 
the  saloon.  By  placing  the  heater  as  near  to  one  of  the 
trucks  as  possible,  the  horizontal  length  of  the  flue  could 
be  reduced  to  a  minimum,  and  would  be  no  more  objection-, 
able  than  the  horizontal -part  of  an  ordinary  stove-pipe. 

Such  an  arrangement  would  have  the  important  advan- 
tages of  immunity  from  danger  in  case  of  accident;  it 
would  give  thorough  ventilation,  and  would  occupy  no 
room  in  the  inside  of  the  car.  At  the  same  time,  the" 
dirt  and  ashes  would  all  be  kept  outside,  while  the  fire 
could  be  managed  from  the  inside. 


LIFE  AND  PROFITS  OF   A  CAR. 


A  PAPER,  by  Mr.  E.  C.  Spalding,  with  the  above 
-^^  title,  which  was  read  at  the  Car  Accountants'  Con- 
vention, at  Buffalo,  was  published  in  the  September  num-. 
ber  of  this  Journal.  The  gist  of  the  paper  is  contained 
in  the  following  table  and  extracts,  which  are  reprinted 
from  it.  The  figures  give  the  average  cost  of  repairt 
made  on  cars  of  various  ages  for  one  year,  and  also  the 
average  mileage,  money  earned,  and  the  profits  and  loss 
on  cars  of  the  Western  Atlantic  Railroad.    ; 

EARNINGS  OF  BOX-CARS  IN   GENERAL  SERVICE. 


Mileage. 

Money. 

13.478 

101.08 

»o,47S 

78.J6 
73.8s 

SS? 

74.1X 

» 

70.1a 
67.26 

9.»So 

69.37 

9.»9S 

69.71 

7.6S<5 

57-4» 

Net 

Repairs. 

Profit. 

I9-58 

I89.04 

38.13 

62.95 

4B.24 

30.3a 

45.85 

a8.cK9 

S7.3I 

X6.80 

70.74 

60.74 

x?:§ 

55-49 

49.80 

igjgi 

53.67 

3-75 

Percent. 

Perot 

.Affcofcar. 
^esn. 

Profit. 

Net  Loss. 

IXMS. 

18 

I 

x»% 

s 

6 

•    -        • 

■■     ■ 

6     ■ 

*   ■ 

3 

5 

$0.60 

»-9 

6 

tH 

..  . 

■:l.-. 

94-5 

^ 

4 

-  ■ .     •  . 

9 

M 

. 

xo 

101,348        $760,10         I489.55         $37T.I7 
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"  It  will  be  noticed  that,  for  the  first  five  years  cars  make 
good  mileage,  and  will  average  9  per  cent,  profit  on  the 
investment ;  but,  during  the  next  five  years  the  mileage 
decreases,  repairs  increase,  and  the  net  profit  is  reduced 
to  an  average  of  one  and  three-fifths  per  cent." 

The  author  of  the  paper  drew  the  conclusion  that 
■"these  figures  prove  that  mileage  at  the  rate  of  three- 
fourth  cent  per  mile  is  not  excessive,  and  results  only  in 
a  fair  profit  on  the  investment." 

In  the  October  number  of  the  Journal,  these  conclu- 
sions were  questioned  and  the  statement  was  made  that 
"  the  earnings  of  the  car  should  not  only  pay  interest  on 
its  cost,  but  should  also  pay  for  the  differmce  in  value 
between  its  cost  luhen  tiew  and  that  of  the  old  material 
\v hen  destroyed." 

The  following  table  was  then  given  to  show  the  results, 
if  provision  was  made  for  the  renewal  of  the  car  when 
worn  out : 


First  year.  Inieresc  on  Cost  of  Car. 
Second  " 

Third     "  "  .  •'  "  ., 

Fourth  ••  I  "  »  »'  . 

Fifth      "  i  •'  "  "  . 

Sixth      "  "  "  "  . 

Seventh"  "  "  "  , 

Eifrhth  "  "  "  "  . 

Ninih     "  "  •♦  ••  , 

Tenth     "  "  "  "  . 


Value  of  old  mutcrial  in  cor 


I500.00 

Net  Profit. 

?-J5.oo 

$89.04 

35.  OQ 

fia.os 

as.oo 

30.33 

35.00 

38.00 

33.00 

16.80 

35.00 

35  00 

6.52 

95.00 

13.KS 

05.00 

ti).9i 

aj.oo 

3-75 

l/so-oo 

♦371.17 

150.00 

(750.00 

$421.17 

398.83 

Lou  on  car  senrlcc  at  end  of  tenth  year , 

$750.00  $750.00 

To  this  the  Railroad  Gazette,  of  October  22d,  says : 
"The  error  lies  in  assuming  that  the  cost  of  ' repairs  ' 
which  the  mileage  rate  of  'three-fourth  cent  per  mile  is 
found  to  cover  with  an  average  surplus  of  $271.17  at  the 
end  of  ten  years'  time,  includes  only  repairs  proper,  but 
not  renewals.    *    ♦    *    * 

"To  make  a  fair  statement,  based  on  Mr.  Spalding's 
figures,  of  the  profit  and  loss  on  an  average  car  kept  in 
service  at  three-fourth  cent  per  mile  for  ten  years,  it 
should  be  thus : 

Interest  on  cost  of  car  ($500)  at  5  per  cent,  for  ten  yean. .$350.00 

Repairs  (which  include  renewals),  actual  average 489.55 

Total  debit  charges $739-55 

Cr.  By  101,348  miles  run  at  J^  cent  per  mile 761.11 

Net  profit  on  ^  cent  rate ~ $31.56 

"  The  Journal  increases  the  debit  charges  by  $500  for 
the  first  cost  of  the  car,  and  the  credit  charges  by  $150 for 
the  value  of  the  old  material  in  the  car  when  broken  up — 
neither  of  which  charges  have  any  pertinency  in  this  con- 
nection, and  thus  reaches  what  it  justly  regards  as  the 
'very  important'  result,  that  railroad  companies  are 
losing  $328.83  (being  $350  less  21.55  above,  plus  a  decimal 
error)  instead  of  making  $21.55  on  every  $761  of  car  mile- 
age earned,  as  they  actually  do. 

"  The  bare  fact  that  such  large-sized  figures  indicate  that 
the  railroad  public  has  been  guilty  of  the  fatuous  folly  of 
fixing  but  little  more  than  half  of  a  fair  mileage  rate  for 
cars  should  alone  excite  suspicion.  Such  an  '  impeach- 
ment of  a  whole  people  '  will  rarely,  on  investigation,  be 
found  to  be  well  founded.  When  we  remember  the  way 
in  which  the  present  mileage  rate  was  reached— by  begin- 
ning at  3  cents  per  mile,  and  gradually  dropping  it  through 
2  cents,.  \yi  cents,  i  cent  to  }i  cent,  the  improbability  of  its 
having  be^n  dropped  so  very  much  too  far  is  increased." 


It  will  be  noticed  that  the  above  assertions  are  not  sup- 
ported by  either  evidence  or  argument.  They  are  based 
upon  an  assumption  of  superior  knowledge  of  the  whole 
subject,  which  makes  evidence  and  argument  unnecessary. 

Mr.  Spalding,  in  his  paper,  came  to  the  conlusion  that 
at  the  end  of  ten  years  it  does  not  pay  to  run  freight  cars 
because  the  cost  of  repairs  is  then  nearly  equal  to  their 
earnings.  1  f  that  is  true,  all  that  can  be  done  on  the  expira- 
tion of  the  ten  years  is  to  break  up  the  cars  and  build  new 
ones  in  place  of  them.  There  must,  therefore,  then  be  an 
expenditure  equal  to  the  cost  of  a  new  car  for  "  renewal." 
This  cost  has  been  assumed  to  be  $500,  and  this  amount, 
we  are  told,  is  included  in  $489,55,  which  is  the  total  aver- 
age cost  of  repairs  per  car  for  the  years.  How  the  lesser 
sum  can  include  the  greater  is  not  clear.  There  is  the 
loop-hole,  though,  that  the  old  material  of  a  worn-out  car 
is  worth  $150,30  that  the  actual  net  cost  for  •' renewal  " 
would  be  only  $350.  But,  if  $489.55  includes  $350  for  the 
renewal  of  the  car,  it  will  leave  only  $139.55  ^o^  keeping 
it  in  running  order  during  the  whole  of  the  ten  years  of 
its  life,  or  at  the  rate  of  $13.95^^  per  year.  Now,  can  this 
be  done?  Let  us  take  the  figures  of  the  Lake  Shore  & 
Michigan  Southern  Railroad.  The  following  table  gives 
the  number  of  freight-cars  in  service  on  that  road  for  the 
six  years  beginning  with  1880,  the  nurab~er  of  new  cars 
built  each  year,  the  cost  of  freight-car  repairs,  and  the 
value  of  the  new  cars  built,  estimated  at  $500  each.  The 
cost  of  the  new  cars  is  then  deducted  from  the  cost  of 
repairs,  which  gives  the  cost  of  keeping  the  old  cars  run- 
ning without  renewals.  This  amount  divided  by  the 
number  of  cars  owned,  less  the  new  cars  built,  gives  the 
average  cost  of  running  repairs  per  year.  -. 

1880.   1881.   1883.   1B83.   18B4.   1885. 

14,663       16,796       16,649       «6,355       16,639 

58        197        108         38 
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No.  freight- cars   in 

service la.io? 

No.  new  freight-cars 

built 107 

Cost  of   freight -car 

repair; ...  $637,187  $677,468  $680,080  $603,594  $399,^85  $604,495 

Value  01  new  cars .. .      53.500      33.000      39,000      98,500      54,000      19,000 
Amount  of   running 

repairs S73.687     634,468     651,080     504.094     345,185     586,495 

Running  repairs,  per 

»■■ 47-8o        43.46       38.90       30.64         31. »4        35,3 

It  will  be  seen  that  the  cost  for  the  six  years  averages 
$36.23  per  car  per  year.  If  then  the  Western  &  Atlantic 
Railroad  Company  can  maintain  cars  at  an  annual  cost  of 
$13.95;^  each,  they  have  done  it  at  a  little  over  a  third  of 
the  cost  on  the  Lake  Shore  Railroad.  :    " 

To  an  inquiry  "whether  in  his  paper  on  'Life  and 
Profits  of  a  Car  '  the  cost  of  repairs  includes  renewals  or 
simply  such  repairs  as  are  necessary  to  keep  cars  in  ser- 
vice," Mr.  Spalding  replied,  "The  repairs  represent  all 
repairs  made  on  car  from  time  it  leaves  shops  a  new  car 
until  it  returns  to  be  torn  down."  He  saysnot  a  word 
about  renewals. 


The  many  friends  of  Leandkr  Garev,  who  was  for  a 
long  lime  superintendent  of  the  car  department  of  the 
New  York  Central  Railroad,  and  president  of  the  Master 
Car-Builders'  Association,  will  be  pained  to  hear  of  his 
death  from  typhoid  fever,  on  Wednesday,  November  24th. 
The  sad  news  came  too  late  to  permit  more  than  this  brief 
notice  of  it  in  this  number  of  the  Railroad  Journal. 
A  more  extended  notice  of  his  life  will  be  given  here- 
after. 
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PROGRESS  OF  ELECTRIC   MOTORS* 


After  a  review  of  the  history  of  electric  motors,  the 
report  gave  an  account  of  the  electric  railroad  in  (Balti- 
more, as  follows : 

Passing  over  some  minor  achievements,  I  am  led  to 
speak  of  the  installation  of  the  Baltimore  &  Hampden 
Electric  Railroad  as  the  one  commercial  plant  which  has 
been  operated  for  a  sufficient  time  to  allow  of  a  proper 
statistical  comparison  not  only  with  horses,  but  with 
other  mechanical  tractors,  and  in  so  doing  I  append  fig- 
ures showing  results  of  operating. this  road  for  twelve 
months  by  the  Daft  system,  including  a  winter  of  extra- 
ordinary severity  for  that  region,  and  under  such  condi- 
tions as,  I  am  sure  you  will  conceive,  arc  sufficiently  com- 
mercial in  their  character,  A  profile  of  the  gradients 
and  curves  on  this  road,  will  be  a  sufficient  assurance  that 
the  experimental  element  has  not  been  allowed  to  pre- 
dominate in  selecting  the  ground  for  such  purpose,  except 
in  a  manner  sufficiently  prejudicial  to  adord  unusually 
severe  means  for  satisfying  ourselves  as  to  its  enduring 
character. 

The  statistics  here  appended  will  aflford  so  clear  an 
insight  into  the  result  of^  this  experience,  that  I 
will  not  further  dwell  upon  it  except  to  remark  that, 
though  1  must  confess  myself  strongly  in  favor  of  so  con- 
venient and  sufficient  a  substitute  for  horses,  or  other 
mechanical  tractor  so  far  tested,  I  have  not  allowed  my- 
self to  be  led  astray  by  the  scientific  allurements  of  the 
case,  and  feel  satisfied  that  a  careful  analysis  of  the  case 
will  lead  others  to  conclude  as  I  do,  that  electricity,  em- 
ployed as  the  means  of  transferring  the  energy  of  mechan- 
ical tractors,  is  not  only  coming,  but  is  here  ;  and  in  all 
essential  particulars  has  been  here  for  sometime  past.  It 
is  not  too  much  to  add  that  the  Baltimore  &  Hampden 
road  stands  alone  in  this  particular,  that  it  was  started  on 
a  purely  commercial  basis  as  a  purely  commercial  trans- 
action, and  has  continued,  and  is  now  being  extended 
simply  because  it  has  proved  its  right  to  stay,  by  the  per- 
formance, which  leaves  little  to  be  desired  in  that  direc- 
tion.. ■•'  ;■-•■••.'    -..-^  ■•.'/.■■■■-■■■•■'■.    ;-:"    ■-.•:> 

About  the  time  that  the  Baltimore  road  was  started, 
the  Daft  Company  were  engaged  upon  the  manufacture 
of  a  large  electric  motor,  "  Ben  Franklin,*' intended  for 
use  for  experiment  on  the  Ninth  Avenue  Elevated  Rail- 
road, in  New  York.  This  was  subsequently  put  in  oper- 
ation and  experimentally  used  for  a  considerable  time  on 
a  short  track  at  Fourteenth  street,  and  also  towed  four 
cars  over  two  miles  of  that  road.  It  was  ascertained 
during  these  experiments  that  a  more  powerful  motor 
would  be  required  to  fully  meet  the  requirements  of  the 
case,  and  the  experiments  will  shortly  be  resumed  on  a 
larger  basis. 

Lieut.  F.  J".  Sprague  has  since  built  and  put  in  operation 
a  motive  car  on  a  short  branch  of  the  Third  Avenue  Ele- 
vated Railroad  at  Thirty-fourth  street.  The  experiments 
with  this  motor  have  not  yet  been  concluded,  but  I  under- 

•  Part  of  report  by  T.  C.  Robbins,  read  at  the  recent  cooventioa  of  Uie 
Ajnerlcaa  Slrcet-Rallway  Association,  at  Cincinnati. 


Stand  that  they  have  been  quite  successful,  and  will  prob- 
ably result  in  an  extended  application  of  this  motor.    • 

In  concluding  this' brief  review  of  this  cemprchcnsive 
subject,  I  feel  that  I  should  not  be  doing  it  full  justice  if 
I  were  not  to  attempt  a  refutation  of  many  charges  which 
have  been  brought  against  electricity  by  persons  unfami- 
liar with  its  peculiarity^-^,  '  ;       v 

It  is  said  to  be  unsafe,  and  though  with  high  potential, 
this  is  undoubtedly  the  case,  \  am  prepared  to  say  that, 
with  the  potential  now  in  use  on  the  Baltimore  &  Hamp- 
den Railway,  the  experience,  by  a  year's  constant  running, 
eighteen  hours  per  diem.  leads  me  to  state  that,  so  far  as 
human  life  is  concerned,  it  is  absolutely  harmless. 

Secondly,  it  has  been  said  to  be  uncertain.  Again, 
quoting  the  experience  of  a  year,  I  am  able  to  state  that 
after  the  little  difficulties  incidental  to  a  primary  installa- 
tion had  been  removed  during  the  first  month  or  two,  it 
is  as  certain  as  any  other  form  of  mechanical  tractor  in  all 
weather.  Third,  it  has  been  stated  that  specially  skilled 
help  would  be  required  to  operate  a  line  so  equipped.  I 
am  again  able  to  say  that  the  experience  before  referred 
to  has  enabled  me  to  place  upon  the  road  men  who  were 
entirely  unfamiliar  with  electricity  in  any  of  its  applica- 
tions, and  that  these  men  are  now  our  sole  reliance  for  all 
the  operations  required,  and  interruptions  are  as  much  the 
exception  with  us  now,  as  with  any  ordinary  road. 

For  the  year  ending  September  ist,  1885,  the  road  car- 
ried with  three  cars,  with  horses,  227,155  passengers,  at  5 
cents  each,  making  %i  r,357.75. 

For  the  year  ending  September  rst,  1886,  the  road  car- 
ried with  two  cars,  propelled  by  the  Daft  electric  motor, 
31 1. 141  passengers,  at  5  cents  each,  making  $15,557.05. 

An  increase  of  83,986  passengers,  with  two  cars  propelled 
by  electricity,  as  against  three  cars  propelled  by  horse- 
power for  the  same  corresponding  time,  and  an  increase 
of  $4.,if,9.30.         --y  \-^'^V--'y^/.-':.  ^--.^  '■:'■:[■■•.  ■::.'..■ 

The  average  number  of  passengers  carried  per  cir  per 
annum,  propelled  by  electric  power,  was  155.570. 

The  average  carried  per  car  per  annum  for  correspond- 
ing time  by  horse-power  was  75.718  passengers,  an  excess 
of  passengers  per  car  per  annum  in  favor  of  electric  power 

of  79.SS2-     :  '■:'>'■-'    t''^':''//'--:'1     -■■-'■" 

The  average  gross  earniiigs  per  car  per  annum,  with 
cars  propelled  by  electric  power,  was  $7,778.52;  the  aver- 
age gross  earnings  per  car  per  annum,  by  horse  power, 
was  S3.785.91,  showing  an  excess  of  gross  earnings  per  car 
per  annum  in  favor  of  electric  power  of  $3,892.61. 

The  average  cost  of  horse  power  per  car  per  day  is 
estimated  at  $6.50;  the  average  cost  of  electric  power  per 
day  on  thii  road^  is  one  and  a  half  tons  of  coal  at  $3.50, 
equals  $5.25.  ,     ^.-'^  l-.'-':-:  -'''-i  :,.'::■'■■  ■:'/'■■■■■' 

Engineer,  $2.00;  fireman,  $1.50;  oil  and  waste,  .50;  in- 
terest on  plant  and  repairs,  $2.75  ;  making  $12.00  per  day. 
The  power  furnished  at  this  cost  is  ample  to  run  th^ee 
motors  and  cars  on  this  road,  making  electric  power 
car  per  day  $4.00.  Under  more  favorable  conditions,  such 
as  cheaper  fuel,  or  wat6r-f)ower  to  drive  the  dynamos. 
and  more  favorable  gradients  and  curves,  the  cost  of 
electric  power  per  car  per  day  would  be  proportionately 
reduced. 

Respectfully  subscribed  by 

-.        -        V  -       T.  C.  Robbins, 

:;.         ^ ..-        Chairman  Committee. 
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PROGRESS  OF  CABLE  MOTIVE-POWER.* 


After  descrrbing  the  progress  made  in  the  construc- 
tion of  cable  lines  in  San  Francisco,  Los  Angeles  (Cal.). 
St.  Louis,  Cincinnati,  Chicago,  New  York,  Philadelphia, 
Omaha,  and  Melbourne  (Australia),  the  report  gives  the 
following  interesting  account  of  the  work  done  in  Kansas 
City : 

The  Kansas  City  Cable  Railway  Company,  last  July, 
completed  one  mile  of  double-track,  as  an  extension  to 
their  present  line.  It  is  constructed  on  the  same  plan  as 
that  already  operated.  They  are  now  constructing  two 
branches,  one  of  which,  it  is  expected,  will  be  completed 
next  month.  This  last  brancli  is  somewijat  different  in 
construction  from  the  main  line,  it  being  almost  a  copy  of 
the  Market  street  line  in  San  Francisco,  except  the  yokes 
arc  of  cast-iron,  and  concrete  piers  are  dispensed  with. 
These  yokes  weigh  about  375  pounds  each,  and  arc  laid 
four  feet  apart  on  a  concrete  foundation.  The  conduit  is 
formed  of  concrete.  The  track  rail  is  bolted  direct  to  the 
yoke :  no  stringers  or  chairs  being  used.  Stone  paving  is 
placed  between  the  slot  and  track  rail,  as  exi>eriencc  has 
taught  that  when  paved  with  wood  (which  was  done  on 
the  main  line)  it  is  impossible  to  keep  the  slot  to  standard 
gauge,  viz.,  3^  inch,  it  sometimes  expanding  to  i}4  inch, 
and  again  closing  to  ^  inch,  under  atmospheric  influ- 
ences. The  carrying  sheaves  are  twelve  inches  in  diam- 
eter, placed  thirty  feet  apart.  It  is  intended  to  operate 
this  branch  three-fourths  of  a  mile  in  length  by  runniug 
main  cable  around  two  drums,  making  it  form  the  figure 
8,  thereby  transmitting  power  to  the  branch  cable.  An- 
other branch  two  miles  long  is  in  course  of  construction, 
which,  it  is  expected,  will  be  completed  next  summer. 

This  company  is  at  present  operating  three  miles  of 
double-track  with  one  cable,  1 J4  inch  in  diameter. 

The  following  is  an  extract  of  test  of  engines  and  boilers, 
made  in  July  last. 

Engine  cylinder,  24x48  inches;  coal  used,  nut ;  dura- 
tion of  trial,  17  hours;  coal  consumed,  14,000  pounds; 
coal  per  H.  per  hour,  51  pounds;  water  evaporated  per 
pound  of  coal,  7.37  pounds  ;  horse-power  of  engine,  159.7 ; 
power  for  cable  engine  and  machinery,  119.06;  power  for 
cars  and  passengers,  40.64 ;  number  of  trains  running,  14; 
passengers  carried,  15,000. 

The  Grand  Avenue  Cable  Company,  of  Kansas  City, 
will  change  their  horse  line  to  cable,  and  are  constructing 
3^  miles  additional. 

The  yokes  arc  of  cast-iron,  each  weighing  about  385  lbs., 
laid  four  feet  apart  on  a  concrete  foundation.  The  slot 
rail  is  a  special  form  of  angle  steel,  leaving  a  friction  sur- 
face of  i}4  inch  for  grip  shank.  It  weighs  about  38 
pounds  to  the  yard,  and  is  bolted  to  yoke  with  counter- 
sunk bolts,  pieces  of  sheet-iron  being  placed  between  slot 
rail  and  yoke  to  permit  of  adjustment.  The  track  rail  is 
center- bearing  and  rests  on  small  steel  chairs,  which  are 
bolted  to  the  yokes.  The  conduit  is  formed  of  concrete ; 
connections  from  conduit  to  main  sewer  are  made  in  such 
places  as  are  necessary  to  carry  ofl  water.  It  is  thought 
that  portion  of  this  road  will  be  completed  next  spring, 
the  balance  next  fall. 

The  Metropolitan  Street-Railway  Company,  of  Kansas 

•  Abstract  of  Report  by  Edward  J.  Lawlers,  read  at  the  conveotion  of 
the  Americui  Street-Railway  Association  at  CincianaiL 


City,  have  obtained  franchises  to  convert  three  of  their 
horse  lines  into  cable,  and  work  is  progressing  rapidly  on 
the  most  important  one,  viz.,  the  Fifth  and  Wyandotte 
line ;  at  present  it  is  a  double-track,  narrow-gauge  line. 
The  cable  is  being  placed  on  the  same  route  and  changed 
to  broad  gauge.  The  horse  line  is  operated  while  the 
work  of  construction  is  going  on  by  laying  temporary  side 
tracks. 

The  yokes  are  of  cast-iron,  with  four  feet  two  inches 
base,  each  weighing  340  pounds,  laid  four  ieet  apart  on  a 
foundation  of  concrete.  The  slot  rail  is  Z-shaped.  fastened 
to  the  yokes  by  bolts  and  ^^-inch  brace  rods  The  top  of 
the  slot  rail  is  slightly  inclined  from  the  outer  edge  to 
prevent  horses'  shoes  and  buggy  wheels  from  entering  the 
slot.  The  conduit  is  of  concrete  six  inches  thick  where 
background  is  solid,  elsewhere  twelve  inches  thick,  made 
from  English  Portland  cement.  The  carrying  sheaves  are 
of  cast- iron,  chilled,  twelve  inches  in  diameter,  laid  thirty 
feet  apart.  At  crowns  of  hills,  the  diameter  of  the  carry- 
ing sheaves  is  increased  to  30  inches,  to  provide  for  angle 
and  heavy  strain  of  the  cable  at  those  points.  Special 
sewers  are  made  to  drain  the  pits  containing  these  large 
sheaves.  Drain  pits  are  also  made  at  the  foot  of  all  in- 
clines into  which  water  from  the  conduit  flows,  these  pits 
in  turn  being  connected  with  the  main  sewer  by  twelve- 
inch  pipes.  The  following  figures  will  give  some  idea  of 
the  amount  of  work  done  and  material  used  in  the  con- 
struction of  this  line: 

No.  of  yards  of  earth  excavated  per  mile  of  aingle  track 4»0S5 

*'    ' concrete,  per  single  track , 3.000 

"   •»       "     "  pavlnjT  (stone) 3,130 

".sand a,oso 

(.'ravel .75 

No.  of  lonM  of  yokes 933 

,.    .1     ..    "irackrail ffi 

"    "      •'    "slotrail '. ,)H 

No.  of  brace  nxl.s  tor  slot  rail,  }i"  x  a'  5",  3,640 io,B«>o  IUh. 

"    "   slot  rail  bolts  for  fastening  slot  rail  lo  yokes,  9,\i"  x  ;V'« 

5,380 508  lbs. 

*•    "  bolts  for  fnstcnini,' Blot  mil  splices,  ifk"  X  5-iS",  7114 364  lbs. 

"    "      "      "         "         track  rail  to  yokcK,  a?i"  x  H",  7,y8o....  ^,336  lbs. 

Carrying  sheaves  and  fratnes 4  tons. 

Curve  pulleys  and  fr.nmcs,  each 175  lbs. 

It  is  estimated  that  this  road  will  cost  $50,000  per  mile 
of  single  track.  The  power  house  will  contain  two  en- 
gines, 400-horse  power  each. 

Engines,  lieatcr  pipe,  fittings,  etc.,  contracted  at $25,000 

Machinery ,a,ooo 

Boilers ,3,000 

Iluilding  estimated  at 1^,000 

Cable  roads  were  very  successfully  operated  last  winter, 
snow  being  combated  in  such  a  manner  as  not  to  impede 
the  running  of  cars  to  any  extent.  In  Kansas  City,  where 
grades  are  almost  continuous,  snow  is  swept  away  with 
ease.  The  cab  cable  line  there  had  a  snow  plow  and 
sweeper  constructed  to  carry  a  grip  between  the  axles, 
and  one  trip,  at  full  speed  of  the  cable,  was  generally  suffi- 
cient to  clear  the  track  of  snow,  and  in  no  instance  was 
the  plow  ever  stalled.  When  the  thermometer  fell  several 
degrees  below  zero,  it  was  not  necessary  to  keep  the  cable 
running  all  night,  but  the  tension  carriage  was  loosened, 
and  suflicient  slack  allowed  for  contraction  of  the  cable. 

In  the  discussion  which  followed  the  reading  of  the 
report,  Mr.  C.  B.  Holmes,  of  the  Chicago  Cable  Railway, 
being  called  upon,  made  some  very  forcible  remarks  in 
favor  of  the  cable  system ;  citing  the  fact  that  in  the  five 
years  of  their  experience  of  the  cable  road,  their  traffic 
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had  increased  seventeen  millions  of  passengers  per  year. 
Said  that  the  cable  system  afforded  the  best  possible 
means  of  dealing  with  snow,  that  they  had  had  no  trouble 
from  that  source,  and  had  run  the  road  frequently  when 
it  would  "have  been  impossible  to  do  so  with  horses.  He 
said  that  it  would  now  be  impossible  to  handle  their  traffic 
with  horses,  to  the  satisfaction  of  the  public,  and  he  had 
no  doubt  that  had  not  the  cable  been  introduced,  an 
elevated  road  would  have  been  completed  before  this 
time.  They  now  run  their  cars  nine  and  a  half  to  ten  and 
a  half  miles  per  hour,  and  that  there  was  no  increase  of 
accidents  over  the  time  when  slower  speed  was  run. 
They  had  twenty  miles  of  cable  road,  accommodating  the 
heaviest  tralfic,  and  sixty-seven  miles  of  hoi-se- rail  road, 
and  three-fourths  of  their  accidents  occur  on  the  horse- 
railroad.  Said  that  safeguards  could  be  used  on  the 
cable  road  which  were  not  applicable  to  horse-cars.  He 
substantiated  the  committee's  report  relative  to  the  in- 
crease of  the  value  of  real  estate  resulting  from  the  cable 
road.  Said  that  property  in  Chicago  had  increased  from 
lifty  to  one  hundred  per  cent,  as  the  result  of  its  system. 
They  are  now  adding  six  miles  of  single  track,  and  the 
cable  system  is  thoroughly  satisfactory  in  Chicago.  It 
would  be  impossible  to  do  the  work  with  horses.  The 
first  cost  of  the  road  was  indeed  large,  but  the  diminished 
expenses  for  running  would  amply  repay  the  interest  on 
the  investment.  Stated  that  the  expense  per  car  mile  by 
the  cable  s^'stem  was  ten  to  eleven  cents  ;  while  with 
horses  it  was  twenty  to  twenty-five.  He  gave  as  the  life 
of  a  cable  of  any  merit  not  less  than  sixty  thousand  miles.' 
Said  that  he  had  no  doubt  the  new  lines  adopting  the 
cable  would  introduce  many  improvements,  and  he  be- 
lieved the  cable  system  to  be  far  ahead  of  any  other  motor 
now  in  sig'ht. 

Mr.  Wharton,  in  response  to  a  question  as  to  the  waste 
power  in  driving  the  machinery  with  the  cable  system, 
elicited  from  Mr.  Holmes,  of  Chicago,  the  fact  that  355- 
horse  power  were  used  in  driving  their  twenty  miles  of 
cable  and  its  machinery;  and  that  700  to  750-horse  power 
were  required  to  run  300  cars,  that  is,  one-horse  power 
per  carw^as  required.  Gave  as  the  cost  of  furnishing  steam 
for  the  entire  plant,  from  twenty-five  to  thirty  dollars  per 
day,  the  cheapest  screenings  of  coal  and  the  sweepings  of 
barns  being  used  for  fuel.  The  length  of  their  cars  is 
twenty-one  feet,  and  their  weight  about  seven  hundred 
^unds.  ■■'      ''■■'"    ■'-      ■■■'■■  ■■'■'  ":.■'■■■':  "y--- 


rENTILATION, 


LIGHTING 
CARS.* 


AND     CARE     OF 


In  all  the  attempts  heretofore  made  to  afford  ventila- 
tion for  street-cars,  but  half  the  subject  has  been  treated  ; 
the  aim  seems  to  have  been  only  to  provide  means  for  the 
escape  of  impure  air ;  while  the  equally  essential  means 
of  supplying  fresh  air  has  been  overlooked.  But  little  air 
can  escape  from  a  car,  without  a  corresponding  amount 
being  admitted,  hence  any  system  of  ventilation  that  pro- 
vides only  for  the  escape  of  air,  is  impracticable. 

Under  ordinary  circumstances,  when  the  weather  will 
not  permit  the  doors  and  windows  to  be  kept  open,  the 
frequent  opening  of  the  door  to  aiiow  passengers  to  enter 

*  AbiUact  of  Report  by  Walter  A,  Jones,  read  before  the  American 
Street-Railway  Association  at  the  last  convention  held  in  Cincinnati. 


and  leave  the  car,  will  admit  sufficient  fresh  air  to  revive 
that  which  has  become  heated  and  foul  through  repeated 
bieathing  of  the  passengers,  and  the  cool  fresh  air  coming 
in  will  force  the  warmer  air  out  through  the  roof  ventila- 
tors, carrying  with  it  the  offensive  odors  and  impurities. 
Thus  we  have  a  simple  and  effectual  system  of  ventilators 
for  ordinary  every-day  wants.   '  :  ~    ;. 

But  we  cannot  stop  here ;  the  demand  of  the  public  now 
is  for  cars  to  be  heated  during  the  cold  weather.  There- 
fore, the  question  of  ventilation  becomes  complicated 
when  we  introduce  hcutci-s  into  our  cars.  In  a  heated 
car,  when  well  lilled  with  passengers,  the  air  soon  becomes 
unpleasant,  and  when  you  enter  a  air  thus  heated,  you  at 
once  feel  the  discomfort  of  the  foul  air;  hence  our  atten- 
tion should  be  directed  to  devising  a  system  of  ventila- 
tion that  is  practicable  for  a  heated  street-car. 

In  looking  the  ground  over  carefully,  we  recognize  nt 
once  that  no  lixed  system  will  meet  the  requirements  of 
ventilating  a  heated  car  ;  the  c«»ndition  of  the  atmosphere 
being  variable,  so  must  any  system  of  ventilation  be  vari- 
able to  meet  the  arbitrary  one.  For  example,  to-day  may 
be  clear  and  cold,  and  if  our  car  be  Ircated  to  a  tempera- 
ture that  is  comfortable  to  the  pa.sscngcrs,  and  our  system 
of  ventilation,  which  we  assume  to  be  fixed,  so  nicely  ad- 
justed as  to  carry  off  tljc  surplus  licated  air,  which  is  in 
turn  replaced  by  fresh  air  coming  in  as  the  door  is 
opened  to  allow  passengers  egress  and  ingress,  what  will 
be  the  effect  on  those  days  when  wc  have  a  cold  rain  ? 
The  passengers  will  require  warmth  and  also  a  free  circu- 
lation of  ail.  Of  course,  this  changed  condition  can  be 
met  partially  by  graduating  the  heat,  and  oi>cning  the 
ventilators.     :  .  --  . ;,  ^?-''\'\'  ..■■-:^'    ^  ■:■:■■'  ■■,:■:■  ^r-  • 

This  example  is  ofTcrcd  as  an  illustration  to  show  that 
any  system  of  ventilation,  to  bcclTcctivc,  must  be  variable, 
so  as  to  permit  a  large  or  small  amount  of  circulation,  as 
the  condition  of  the  weather  and  temperature  of  the  air 
in  the  car  may  require.     '  ,:    ''  ■    ';       -^ 

Your  committee  has  given  the  subject  of  ventilation  for 
street-cars  considerable  thought,  but  we  cannot  recom- 
mend any  system  that  has  come  under  our  notice,  as  being 
an  improvement  ujion  the  old  system  of  side  and  end  roof 
ventilation^  ■       '  ^  'V        ;'        '    '-  •       : 

In  the  discussion  which  followed  the  reading  of  the 
report,  the  general  opinion  seemed  to  be  that  it  was  prof- 
itable, in  many  cases,  to  warm  street-cars. 


The  Strength  of  our  Elevated  Railways. 


Manager  Hain,  of  the  New  York  Elevated  Railway 
system,  writes  to  the  Sun  that  tlie  patrons  of  these  roads 
need  have  no  fear  that  increased  traffic  will  in  anyway 
lessen  the  stability  of  the  structure.  He  states  the  case 
as  follows :  -    >         ;     /T 

There  are  thirty-two  miles  of  double-track  road  In  the 
system,  divided  into  independent  spans  of  40  feet  each, 
supported  by  transverse  girders  resting  on  wrought-iron 
columns.  The  material  used  has  a  tensile  strength  of  not 
less  than  50,000  pounds  per  square  inch,  and  the  Rapid 
Transit  Act  limits  the  strains  on  the  compression  and  ten- 
sion members  to  9,000  pounds  per  square  inch,  the  shear- 
ing strain  on  rivets  to  7,000  pounds,  and  the  maximum 
deflection  of  a  girder  under  load  to  be  not  greater  than 
i-rsoo  of  its  length ;  the  factor  of  safety  of  the  columns 
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to  be  live,  and  the  iuud  upon  the  fomuhuions  not  to  ex- 
t!cc<l  2,000  pounds  to  the  squsire  foot. 

Mr.  Haiii  siiys  that  with  tho  increased  weijjfht  of  tlic 
ongnies  now  in  nsc,  necessary  to  draw  five  loaded  cars,  in 
no  case  is  any  portion  of  the  strain  anyway  near  the  linuts 
above  referred  to.  lie  (juotes  from  I'airbuirn  to  tlie  elTeet 
that  a  liglit  plate  f^irdor  of  20  feet  sfwin,  std)jectcd  to  roo 
daily  flcllections  equal  to  one-()narterof  itn  break inj(h)ad, 
will  hist  300  years,  and  that  with  the  safety  factora  use<l 
on  the  elevated  structiircH,  there  is  no  possible  danj^itr 
from  vibration. 

He  further  atat<!.s  tlnit  the  piji-c(jnnc(:tcd  Sixth  avenue 
atructiire  has  been  reihiforced  within  the  lust  ftiur  years 
to  lit  it  for  the  type  of  en|;'!ne  used  ;  that  tlu;  Tlurd  avenue 
line  is  under(^roitif{  tiie  same  arlditions,  and  tliat  the 
Set;c>nd  avenue  line  wuh  ori^dnaily  designed  for  much 
heu^T  engines  liian  any  now  in  tine. 

In  March,  iHHs,  the  roads  were  thoroughly  examined  by 
a  bourrl  of  «'.vp<!rL  engineers  and  bridge  builders,  and  were 
reptjited  us  in  be.tier  condition  than  when  the  structure 
waH  (Irst  o[)ened  for  buHin<^ss.  I'rof.  Tiiursion,  then  of  the 
Stevens  InstKute,  macU;  tests  of  the  iron  and  rep(u'ted  no 
Higns  of  (:i7stuli/.ation,and  expressed  surj)rise  at  tlu*  good 
(juality  of  the  iron  Hubnutted  to  him. 

A  large  ft)rce  of  men  are  em[)ioyed  day  and  night  In  In- 
.spceting  the  traeU  and  structure.  an<l  tlie  fifty  and  sixty- 
poun<l  Htcel  rail  is  iu)w  being  replaced  by  a  steel  rail 
weighing  aeventy  jiounds  per  yard, 

Now  Sodft-Motor. 

In  11  recently  pntcntud  Budu-motor,  Intended  for  use  on 
Btruet-rullwuy.s.  the  procesti  of  generating  steam  is  as  fol- 
Iowh:  The  caustic  soda,  which  iH  contained  in  ti  rcservuir 
surmunding  tiic  steam-boiler,  la  mlBcd  to  a  high  inltUil 
temperature  by  mean»  of  jcta  of  burning  gns  or  petroleum, 
thus  evaporating  all  moisture  from  the  aoda.  The  heat 
from  the  soda  produces  steam  in  the  boiler,  which  is  up- 
plied  to  un  ordinary  engine  ;  the  exhaust  steam  from  the 
engine  is  then  absorbed  by  the  soda,  producing  heat  sull'i- 
cusnt  to  generate  steam,  until  the  soda  is  suix*rcharged 
with  mobturc,  when  the  jets  of  flame,  which  in  the  mean- 
time have  been  dispensed  with,  arc  ugahi  Ignited  to  re- 
generate and  reheat  tlie  soda.  The  operation  may  be 
repeated  continuously.  This  is  a  modincation  of  the 
soda-motors  which  have  been  in  use  several  years  past  in 
this  country  and  in  Europe. — Siwue. 


Mexican  Railroad  Notes. 


Thr  following  notes  are  from  the  Mexican  Fiutmcier, 
of  October  r6th  : 

The  street-railroads  of  Puebla,  which  have  proven  a 
profitable  investment,  are  wholly  under  the  control  of  the 
owner,  Mr.  Leonardo  Fortuflo,  residing  at  this  capital. 
There  are  no  stockholders  or  bonds  of  any  sort.  The 
representative  of  the  owner  at  Puebla,  and  the  active 
manager  of  the  railways,  is  Mr.  Mariano  Fortuflo,  a  gentle- 
man of  business  ability,  who  has  been  very  successful  in 
the  management  of  the  enterprise.  The  present  extension 
of  the  lines  at  Puebla  is  about  10  kilometres,  but,  the 
coming  week,  work  will  be  begun  on  new  lines  which  will 
add  greatly  to  the  value  of  the  system  as  originally  planned 


by  Mr.  Fortuiio.  The  material  for  the  lines  comes  from 
England  and  the  Unitcil  States,  the  steel  rails  from  the 
former  country  and  the  rolling-stock  from  the  latter.  A 
striking  feature  of  the  property  is  the  depot,  which  era- 
braces  car-houses  and  stables,  the  whole  built  in  the  most 
substantial,  and,  indued,  elegant  mamicr,  forming  an  em- 
bellishment to  the  city.  A  personal  examination  of  the 
rolling-stock  showed  us  that  it  was  lirst-class  in  every  re- 
s]ject,  and  the  care  taken  of  the  animals  etnployed  for 
traction  was  connnendable.  The  lines  arc  in  [lerfect  order. 
The  rates  for  tickets  are  six  cents  for  lirst-class  and  three 
for  second.  This  wliolty  Mexican  cnter|n'i.sc  is  but  an- 
other Illustration  of  the  ample  Held  which  exists  here  for 
the  proiitable  employment  of  native  capital.         .  , 

.  ,         ^         . 

The  Attempt  to  Run  Elevated  Locomotives  by  Oil 
Inatead  of  Coal  not  a  Succeaa. 

Till-:  experiment  on  ibe  Third  Avenue  Elevated  road, 
in  til  lit  city,  to  demnniitraie  ilie  prartirahiiity  of  running 
a  locomotive  by  crude  petroleum,  was  nut  altogether 
successful.  Steam  was  Jirst  got  ui>  by  injecahig  sleam  inio 
the  boiler  of  water  from  another  engine.  A  burner,  about 
live  inches  in  diameter,  constnirled  with  a  double  cham- 
ber, one  chamber  containing  st(>ain,  the  other  Klcam  and 
oil  mixed,  was  situated  above  the  grute-bars  of  the  loco- 
motive. The  tender  carried  barrels  of  oil,  and  a  tube 
conveyed  the  oil  to  tho  burner.  From  one  of  the  cham- 
bers of  the  burner,  tlie  oil  ran  through  live  small  apertures 
of  about  an  eighth  of  an  inch.  In  the  center  of  these 
apertures,  wasi  h  connection  from  the  Hieuin-chamljcr  of 
the  burner,  whicli  terniiiiaied  in  live  small  teats  wiili 
apertures  of  a  sixteenth  of  un  inch.  Through  tliesc  aper- 
tures, the  steam  and  oil  were  dllTuscd  in  spray  toward  the 
crown-sheet  and  tubes  of  the  boiler,  and  intiLantly  con- 
verted into  (lame.  The  failure  of  the  experiment  waH 
principally  caused  by  sullicient  spray  not  being  admitted 
into  tlie  boiler,  eonseipiently  the  combustion  was  imper- 
fect. The  patcniecs  f>f  the  sy.sUMU  .say  they  viux  produce 
a  more  inten.se  heat  in  the  boiler  by  mixing  the  hydrogen 
and  the  oxygen  so  u.s  to  form  a  perfect  combustion.  I3y 
using  oil  instead  of  coal  as  fuel,  it  Is  cluhnud  that  a  train 
can  be  run  from  Harlem  to  the  Hattcry  at  a  cost  of  lifty 
cents. —  Iifi,i^uu'cfi/t^  titui  M/ttinj^  Journtti, 


The  Electric  Lighting-  of  Traina. 


A  auccKSSFur.  experiment  has  just  been  made  by 
directors  of  the  Glasgow  Underground  Railway  in  light- 
ing the  carriages  of  the  company  with  electricity.  The 
light  is  better  than  gas.  while  the  cost  is  only  about  one- 
third  thereof.  There  are  in  each  compartment  two  incan- 
descent sixteen  candle-power  lamps.  By  the  application 
of  a  contact  maker,  only  one  is  lit  at  a  time,  and  in  the 
event  of  its  breaking  the  other  instantly  lights  up. — Lon^ 
don  Exchange, 


Messrs.  RiehU Bros.,  of  Philadelphia,  have  issued  a  new 
edition  of  their  catalogue  of  testing  machines.  In  it  a 
great  variety  of  such  machines  arc  illustrated  and  ex- 
plained, and  it  indicates  the  extent  to  which  such  ma- 
chines are  now  used  in  the  arts. 
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STREET-RAILWAY   NEWS. 


ALABAMA.  1         ' 

The  Capital  City  Street- Railway  Company,  of  Mont- 
gomery, has  increased  its  capital  stock  from  $50,000  to 
$75,000.  An  extension,  3  miles  long,  will  be  built  and  six 
new  cars  for  the  Van  De  Poele  electric  system  have  been 
ordered. 

A  street-railroad  is  to  be  built  between  Sheffield  and 
Tuscumbia;  over  $30,000  has  been  subscribed. 

'-  CALIFORNIA.  ■ 
Ax.  San   Francisco,  the   Automatic  Connection  Com- 
pressed-Air  Car  Motor  Company,  capital  $1,000,000,  has 
been   incorporated   by  Z.  McKinne,  S.  C.  Pressley,  and 
others. 

CONNECTICUT. 
The  proposed  horse- railroad  between  New  Britain  and 
Kensington  is  being  worked  up.     J.  A.  Trant,  L.  F.  Judd 
and  others  have  taken  stock. 

,    .    ;.      ..  -DELAWARE.  :      r;       . 

At  Wilmington,  a  street-railroad  is  proposed  to  run 
from  the  Ninth  Ward  to  Brandywine  village.  If  the  Wil- 
mington City  Railway  Company  will  not  build  the  line, 
the  property  owners  will  do  it  themselves.  It  will  run  to 
Riverview  Cemetery.    Mr.  R.  Townsend  is  interested. 

,.'-'''  '     FLORIDA.  - 

At  Fort  Meade,  a  street-railroad  company  has  been  in- 
corporated by  J.  G.  Carter,  J.  A.  Edwards  and  C.  C.  Wil- 
son.    Work  is  to  be  commenced  very  soon. 

.    /     -  GEORGIA. 

At  Athens,  J.  H.  Dorsey  is  extending  the  street-railway 
half  a  mile  to  the  fair  grounds,  making  the  line  tliree 
miles  long. 

The  Atlanta  &  Edgewood  Street-Railway  Company  is 
to  be  incorporated. 

>■  ILLINOIS.    '     :      \. 

The  Freeport  Street-Railway  Company  has  been  incor- 
porated by  George  D.  Clinger  and  others;  capital, 
$45. 000. 

I'he  Bidwell  Electric  Railway  &  Manufacturing  Com- 
paay  ha.s  been  incorporated  at  Chicago  by  Charles  F. 
Bidwell,  Charles  S.  Jones  and  M.  Bangs;  capital,  $1,- 
000,000. 

The  Chicago  City  Railway  Company  has  been  granted 
aa  ordinance  in  Hyde  Park  to  build  a  cable  road  on  Fifty- 
fifth  and  Sixty-seventh  streets,  and  Cottage  Grove  and 
Lake  avenues;  the  cost  will  be  about  $1,000,000,  and  the 
work  will  occupy  a  year. 

The  Chicago  West  Division  Elevated  Railway  Com- 
pany, capital  stock  $10,000,000,  has  been  incorporated  by 
Anson  A.  Lawrence,  Edward  T.  Cahill  and  George  A. 
Dupuy,  to  build  a  line  from  between  Lake  Michigan  and 
the  south  branch  of  the  Chicago  river,  to  the  western  line 
of  Cook  county,  with  two  forking  lines  thence  to  Hum- 
bolt  Park,  the  stock-yards  and  Douglas  Park,  and  to  the 
junction  of  Western  and  Blue  Island  avenues. 

A  company  of  New  York  and  Philadelphia  capitalists, 
with  from  $5,000,000  to  $15,000,000  at  their  disposal,  will 
build  an  elevated  railway  from  Twentj'-second  street,  Chi- 
cago, to  Kensington,  Hyde  Park.    There  will  be  about 


twenty  miles  of  line.  The  right-of-way  has  been  obtained 
through  the  alleys,  property  owners  being  paid  $100  ior 
the  use  of  the  alley  at  the  rear  of  each  lot.  The  route 
through  Hyde  Park  has  not  been  decided  on,  but  it  is  ex- 
pected to  be  on  State  and  Adams  or  Jackson  streets.  It 
will  be  laid  out  in  a  zigzag  manner  to  accommodate  as 
many  people  as  possible  at  Kensington.  Colonel  G.  How- 
ard Ellers,  Dearborn  street,  is  consulting  engineer  and 
manager  for  the  company. 

"■"''    I  INDIANA.     '■ 

At  Fort  Wayne,  the  Riverside  Street-Railway  Company 
has  been  incorporated  to  operate  electric  street-rail  wax  s. 

'  -'  I  ■  ■     ■',"    KANSAS. 

The  Gcnda  Springs  Street-Railway  Company  has  been 
incorporated  at  Genda  Springs  by  Joseph  N,  Young,  and 
othei-3.    Capital,  $100,000.    ../.     .      ^       .  ,    ■ 

The  Hutchinson  Strcct-RaHway  Company  has  been  in- 
corporated at  Hutchinson  by  A.  L.  Forsha  and  others. 
Capital,  $50^000. 

■:.-'■';;>..-.  ^j:    '■■.  '       LOUISIANA,-    :■      '  ;r  ■-'"■■  \  -\    .,  ;: 

At  New  Orleans,  no  bids  were  received  in  response  to 

the  advertised  sale  of  the  franchise  of  the  New  Orleans 

Railway.     The  following  is  the  appraisal : 

38,005  feet  of  trftck  oa  cobhlc-stonc  scrccu,  3.315  Icet  o(  truck  on 
square-block  streets,  16,944  feet  of  track  on  dirt  streets,  wood 
tramway.  i,oio  feet  of  track  Id  station  and  car-bouse,  '.urn- 
tables,  switches  and  iron  bridge  tope 1106,358  00 

3a  cars  at ^ is.aoo  no 

66  horses  at  f^o  and  upward 5,61000 

76  mules  at  I50  and  upward , ^ 10,64000 

One  square  ground  bounded  by  Laharpe,  White,  Lapeyrouse, 
and  Gentilly  streets,  witti  stables,  station  shops,  and  other 

improvements  ^t a6,aao  00 

Two  lots  of  {ground  corner  of  White  and  Ljibarpc 3,500  00 

Oflice  furniture  and  sales 454  ^^ 

Three  clocks— starter's,  stable's  and  watchmnn'a 170  00 

T0U1I .* *»64,58»  50 

The  assessment  of  the  company  for  1886  is  $61,500, 
while  the  assessment  against  the  stockholders  is  $75,550. 

At  Brunswick,  a  company  has  been  organized  to  acquire 
and  renew  an  old  charter  for  a  street-raflroad ;  the  matter 
has  been  presented  to  the  Council. 

1  MAINE.  '^'"' .'.'.'"   '\- 

The  Portland  Horse-Railway  Company  proposes  to  ex- 
tend its  tracks  from  the  Congress  street  terminus  to  the 
Spring  street  terminus,  thirs  forming  a  belt  line. 

\  MASSACHUSETTS. 

A  committee  has  been  appointed  by  the  Arlington 
Horse-Railway  Company  to  confer  with  the  Cambridge 
Street-Railway  Company  with  regard  to  proposed  arrange-, 
ment  between  the  companies. 

The  Lynn  Street-Railway  Company  has  purchased  the 
line  and  interests  of  the  Stoneham  Street-Railway  Com- 
pany. The  line  will  be  extendfed  from  Melrose  High- 
lands (on  the  B.  «&  M.  R.  R.)  to  Lynn,  by  way  of  East 
Saugus.  The  line  will  also  be  extended  from  Stoneham 
Center  to  Woburn.  Charters  have  been  granted.  Mr. 
John  Hill,  superintendent  of  the  Stoneham  Company,  will 
have  charge  of  the  new  company. 

The  Globe  Street-Railway  Company,  of  Fall  River,  has 
decided  to  increase  its  capital  stock  $100,000,  aggregating 
$300,000. 

The  Adams  Street-Railway  Company  will  extend  its 
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tracks  to  the  foot  of  Grove  Hill,  grossing  the  Boston  & 
Albany  Railroad  by  a  new  bridge. 

The  United  States  Pump  &  Valve  Company,  manufac- 
*turcrs  of  the  Pearson  noiseless  steam  motors  for  street- 
railways,  is  building  a  factory  at  Saugus.    The  company 
has  its  headquarters  at  28  Oliver  street,  Boston, 

The  Metropolitan   Railway  Company,  Boston,  proposes 
to  extend  its  tracks  along  Boylston  and  Dartmouth  streets 
;     to  West  Chester  Park :  also  to  lay  tracks  on  Water  street 
and  an  additional  track  on  Essex  street. 

The  South  Boston  Railway  Company  proposes  to  lay  a 
sintile  track  on  West  Broadway,  from  Harrison  avenue  to 
Washington  street,  and  to  run  over  the  Metropolitan  line 
on  Washington  between  West  Broadway  and  Beach  street. 
The  West  End  Strcet-Railway  Companv,  Boston,  pro- 
poses to  build  a  seven  mile  line  from  Marlboro  street 
through  West  Chester  Park  and  along  Beacon  street  to 
the  city  Ime  at  St.  Mark's  street,  Brookline.    Several 
prominent  residents  on  Beacon  street  favor  the  project. 
Beacon  street  would  be  widened  to  the  dimensions  of 
Commonwealth  avenue,  and  a  new  bridge  built  over  the 
Boston  &  Albany  Railroad.     By  thus  widening  the  street 
the  driving  facilities  will  not  be  lessened,  the  tracks  oc- 
cupying the  center  of  the  street  with  a  sidewalk,  row  of 
trees  and  carriage  driveway  on  each  side.    The  road  will 
be  operated  on  the  cable  system. 

I  MICHIGAN. 

The  Ann  Arbor  Street-Kailway  Company  has  been  in- 
corporated at  Ann  Arbor  by  Zina  P.  King  and  others. 
Capital,  $25,000. 

At  Detroit,  the  Fisher  Electric  Railway,  from  Wood- 
ward avenue  to  Highland  Park,  is  working  satisfactorily. 
The  cars  carry  40  passengers  each  at  a  speed  of  15  miles 
per  hour. 

MINNESOTA. 

According  to  reports,  the  soda  motors  at  Minneapolis 
are  not  satisfactory.  They  were  introduced  on  account  of 
steam  motors  being  prohibited  in  the  city.  They  are  fine 
machines,  but  are  not  efficient  in  operation.  The  plant 
for  charging  cost  $25,000.  and  the  motors  $S.ooo  each  ;  a 
considerable  amount  of  pressure  during  charging  is  lost 
by  back  pressure,  and  there  is  a  good  deal  of  noise. 

'  MISSOURI. 

At  Kansas  City,  a  petition  is  being  circulated  for  a 
cable  or  electric  street-railway  on  Prospect  avenue  from 
Ninth  street  to  the  southern  city  limits.  W.  H.  Knott, 
T.  J.  Green  and  O.  C.  Day  are  interested. 

The  Metropolitan  Street-Railway  Company,  of  Kansas 
City,  has  obtained  a  franchise  for  a  cable  road  which  they 
propose  to  build  next  spring.  Among  those  interested 
are  Gen.  C.  W.  Blair,  Col.  C,  F.  Morse  and  W.  J.  Ferry. 

The  engine  house -of  the  new  electric  railway  at  Kansas 
City  was  burned  November  ist,  delay hig  operations  for 
about  one  month. 

NEW  JERSEY. 

The  Orange  Cross-Town  &  Orange  Valley  Horse-Rail- 
way Company  has  accepted  the  provisions  of  the  ordi- 
nance granting  them  the  right  to  build  the  line. 

At  Elizabeth,  an  electric  street  railway  is  projected  to 
the  North  Elizabeth  depot,  and  from  the  Union  depot  to 
Elizabethport.  to  compete  with  the  Newark  &  Elizabeth 
Horse-Railway  Company. 


NEW  YORK.  -'.''"'     ■  ^ 

Another  trial  of  the  Sprague  electric  motor  has  been 
made  on  the  Thirty-fourth  street  branch  of  the  elevated 
railway. 

A  cross-town  road  is  projected  on  Twenty-eighth  and 
Twcfnty-ninth  streets,  New  York  City. 

An  experimental  trial  of  the  Whites'  compressed-air 
cable-grip,  with  power  brake  and  automatic  appliances, 
was  made  October  18th  on  the  Tenth  Avenue  Cable  Rail- 
way, New  York  City. 

Representatives  of  the  Third  Avenue  Railway  Com- 
pany have  visited  Providence,  R.  I.,  to  inspect  the  Bent- 
ley-Knight  electric  motors.  The  motors  are  to  be  experi- 
mented with  on  125th  street. 

The  Brooklyn  &  Coney  Railroad  Company  will  rebuild 
the  line  from  the  city  limits  to  the  shore.  The  stock- 
holders have  decided  to  adopt  mechanical  traction,  and 
petroleum  and  steam-motors  are  to  be  tried.    '  I 

The  Park  Avenue  Cable  road,  Brooklyn,  is  being  pushed 
by  the  contractors,  T.  L.  Johnson  and  E.  I.  Dupont.  The 
necessary  powers  have  been  obtained  for  continuing  the 
line  to  Fulton  Ferry. 

The  South  Brooklyn  &  Flatbush  Railway  Company  has 
been  incorporated  by  Thomas  McGrath  and  others. 
Capital,  $500,000. 

The  commissioners  appointed  by  the  Supreme  Court  in 
the  behalf  of  the  Union  Elevated  Railway  Company,  have 
inspected  the  routes  and  completed  all  the  work  prepara- 
tory to  rendering  a  decision.  I 
An  electric  railway  is  projected  between  Cedarhurst, 
the  Isle  of  Wight  and  Far  Rockaway,  L.  I. 

A  street-railway  Is  to  be  built  between  WAverly  and 
Athens.  Work  is  progressing  on  the  street-railway  at 
Yonkers,  and  it  will  be  soon  completed.  j 

At  Albany,  there  is  talk  of  the  purchase  of  the  street- 
railway  system  by  a  cable  railway  company.  It  is  expected 
that  cable  lines  will  be  in  operation  on  State  street  and 
Washington  and  Central  avenues  within  a  year. 

OHIO. 

At  Cleveland,  the  Broadway  &  NewburgStreet-Railway 
Company,  having  failed  to  secure  a  majority  of  frontage 
on  Orange  street,  has  failed,  to  obtain  right-of-way.  ( 

At  Springfield,  the  Plum  street  line  will  be  built  this 
season.  The  contract  for  56  tons  of  steel  rails  was  awarded 
to  the  Cambria  Steel  Company,  of  Johnstown,  Pa.,  and  for 
40,000  feet  of  oak  ties  to  Stewart  &  Co.,  Springfield. 

PENNSYLVANIA. 

The  Union  Electric  Company's  car  that  has  been  run- 
ning on  Ridge  avenue,  Philadelphia,  has  proved  very 
satisfactory. 

An  elevated  electric  railway  is  projected  for  West  Park, 
Philadelphia. 

At  Lancaster,  the  right-of-way  has  been  granted  for  a 
new  street-railway  to  the  East  End  Passenger  Railway 
Company ;  it  will  probably  not  be  built  till  spring. 

TENNESSEE.        ' ..    - 

At  Nashville,  the  Main  Street  &  Lisbey  Avenue  Street- 
Railway  Company  has  been  organized  by  T.  W.  Crutchen 
and  others. 

The  Edgefield  &  Nashville  Street-Railway  Company 
has  commenced  work  with  a  force  of  about  150  hands. 
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[Copyrighted  by  the  Rogers  Ixicoinotive  Hi  Machine  WorlM.] 

THE    ROGERS    LOCOMOTIVE   AND   MACHINE 

WORKS. 


•Fig.  65.  ;■-■;./ 

made  of  cast-iron,  the  material  of  which  locomotive  grates 
are  almost  universally  made  in  this  country.  Figs.  66  and 
67,  however,  represent  a  grate  made  of  wrought-iron  bars, 
bolted  together  in  groups  of  four  bars  each.  The  use  of 
wrought-iron  bars  is,  however,  an  exception  to  the  general 
practice  in  this  country.  The  grate  shown  in  tlie  figures 
last  referred  to  has  a  drop-door  D  at  the  front  end.  This 
is  hinged  at  B  and  is  held  up  by  the  arras  A  A,  on  the 
shaft  S.  To  drop  the  door,  the  shaft  is  turned  by  the 
lever  on  the  end  of  the  shaft,  which  lowers  the  arms  A  A 
and  allows  the  door  to  fall. 

As  much  of  the  bituminous  coal  in  this  country  con- 
tains a  great  deal  of  material  which  causes  it  to  clinker, 
or  otherwise  interferes  with  its  free  combustion,  it  has 
been  found  essential  to  provide  locomotives  with  what 
are  called  shaking  grates  for  "  clearing  the  fire."  A  num- 
ber of  different  grates  of  this  kind,  which  have  been  applied 
to  locomotives  at  the  Rogers  Works,  are  shown  by  the 
following  engravings  : 

Figs.  68  to  71  represent  the  Allen  &  Hudson  grate, 
which  was  patented  by  Mr.  Albert  J.  Allen  and  William 
S.  Hudson  in  1858.     The  grate  is  composed  of  a  series  of 


•    :  (Continued  from  pace  xig.) 

■"  Chapter  V. 

THE  ORGANIC  DEVELOPMENT  OP  THE  LOCOMOTIVE. 

GRATES. 
J  With  very  few  exceptions,  the  fuel  used  in  the  early 

locomotives  in  this  country  was  wood.  This  could  be 
burned  successfully  with  an  ordinary  "  plain  "  grate,  as  it 
was  called,  consisting  of  narrow  bars  with  spaces  about  }i 
inch  wide  between  them.  Figs.  64  and  65  show  a  grate 
of  this  kind,  which  was  used   in   1840.    The  bars  were 

Fig.  64. 

^1      ■■' 


cast-iron  bars  with  lugs  on  their  sides,  as  shown  in  the 
plan.  Underneath  the  bars  are  two  cast-iron  rocking-  ■ 
shafts,  S  S',  which  have  arms  a  <i'  and  ^  ^'  on  their  oppo- 
site sides.  Each  grate-bar  has  two  projections  c  d  and  d 
d'  on  its  under  side.  To  make  it  clear  how  the  grate 
operates,  it  may  be  explained  that  the  bar  B  B,  shown  in 
Fig.  69,  has  the  two  projections  c  c'  attached  to  it,  and 
that  the  projections  d  d'  are  attached  to  the  bar  next  to 
B  B.  The  projections  c  c^  are  connected  by  pins  to  the 
arms  a  a',  and  d  tf  are  attached  to  the  arms  b  V.  It 
is  obvious  then,  that  when  the  shafts  S  S'  are  rocked, 
that  the  arms  a  a'  will  rise,  and  b  ^  will  fall  simultane- 
ously, and  vice  versa,  and  that  the  grate  bars  connected 
to  these  arms  will  have  a  corresponding  movement.  As 
the  alternate  bars  which  compose  the  grate  are  connected 
to  the  arms  on  the  right  side  of  the  shafts  S  S,  and  the 
bars  between  them  are  connected  to  the  arms  on  the  left 


Fig.  66. 


■^->-::;-:j.-:-'    --^v:;-  Fig.  67.    ■.-•.^-::-:.-;:-i-  ;-,  - 

side  of  the  shafts,  it  is  plain  that  the  working  of  these 
shafts  has  the  effect  of  giving  a  limited  upward  and  down- 
ward movement  to  the  bars,  in  which  each  bar  ascends  as 
the  next  one  on  either  side  of  it  descends,  and  vice  versa. 
This  movement  has  the  effect  of  breaking  up  the  clinkers 
or  other  foreign  or  residuary  matter  that  may  collect  upon 
the  grate,  and  which  tend  to  choke  the  draft  between  the 
bars,  and  to  cause  such  matter  to  work  down  between  the 
bars  into  the  ash-pan.  and  also  serves  to  evenly  distribute 
the  fuel  over  the  grate. 

The  working  of  the  shafts  S  S'  is  effected  by  means  of 
the  lever  L,  which  is  connected  by  a  bar,  F.  to  vertical 
arms,  //',  attached  to  the  under  side  of  the  shafts.  The 
grate  is  also  provided  with  a  drop  door.  • 

Figs.  72  and  73  represent  what  is  called  a  "finger" 
grate,  which  consists  of  cast-iron  shafts,  with  projections 
or  fingers  on  each  side.  These  shafts  rest  in  joumals.^y 
j',  and  are  rocked  by  a  lever  (not  shown  in  the  engraving) 
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and  bar  B,  the  latter  connected  to  vertical  arms,  K  K  K, 
attached  to  the  shafts.  It  is  obvious  that,  as  the  shafts 
are  roclced.  the  fingers  on  one  side  rise,  and  those  on  the 

.  •  Fig,  68 


Figs.  76  to  89  represent  various  forms  of  "rocking" 
grates,  as  they  are  called.  These  have  transverse  grate 
bars,  with  journal  bearings  at  each  end,  similar  to  those  of 


Fig.  69. 
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opposite  side  fall,  and  that  the  effcctwt  Be  to  th^roug%  \ 
shake  up  the  fire.     Figs.  74  and  75  represent  another  form  ^ 


:'-::Vrr»:i;' 


the  finger  girate?.    The  bars  are  rocked  on  these  journals, 
which  has  an  effect  similar  to  that  of  the  fin|er*grate  in 

The  construction' and'  action  of  these 
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Fig.  75. 


Fig.  77. 


Fig.  78. 
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Fig.  83. 


Fig.  84. 


Fig.  85. 
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Fig.  89. 
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:  For  burning  anthracite  coal  the  water-tube  grate  is 
almost  universally  used.  The  form  used  on  the  Philadel- 
phia &  Reading  Railroad  is  shown  in  Figs.  30  and  31. 
The  tubes  are  put  in  as  shown  in  Fig.  31.  Solid  bars,  B  B. 
are  substituted  for  every  fourth  tube.  These  bars  pass 
through  thimbles,  T,  Fig.  30,  in  the  back  end  of  the  fire- 
box, and  can  be  drawn  out  through  this  thimble  to  clean 
or  remove  the  fire. 

Figs.  90.  91  and  93  represent  a  water  grate,  recently  in- 
trodviced,  to  burn  bituminous  coal.  , 

.      '\     •  {To  be  continued.)  V;- 


Thc  Whitecross-Street  Goods  Station. 


This  is  one  of  the  city  warehouses  for  the  receipt  and 
delivery  of  goods  carried  by  the  Midland  Railway.  The 
machinery  is  worked  by  hydraulic  power ;  and  the  engines, 


Ftfir.  ^. 


boilers,  hoists,  cranes,  etc.,  employed  to  do  the  work,  are 
as  follows :  There  are  two  pairs  of  horizontal  direct-acting 
hydraulic  pumping  engines;  one  pair  has  18-inch  cylin- 
ders with  30  inches  stroke,  and  the  other  pair  has  16-inch 
cylinders  with  22  inches  stroke.  Three  boilers  of  the 
locomotive  type :  cylindrical  part  10  feet  6  inches  long, 
and  4  feet  4  inches  in  diameter;  fire-box  shell.  5  feet  6 
inches  long.  Each  boiler  has  150  tubes  of  3  inches  in 
,  diameter,  with  a  heating  surface  of  853  square  feet ;  heat- 
ing surface  of  fire-box  94  square  feet ;  total  hdating  surface 
947  square  feet.  Fire-grate  area,  18  square  feet.  Steam 
pressure,  100  pounds  per  square  inch.  Two  hydraulic 
accumulators:  one  has  a  ram  24  inches  in  diameter  and 
20  feet  stroke;  the  other  has  a  ram  18  inches  in  diameter 
and  20  feet  stroke ;  wafer  pressure.  720  pounds  per  square 
inch.  Nine  hydraulic  platform-cranes:  of  which  two  lift 
50  cwts.  each,  five  lilt  25  cwts.  each,  and  two  lift  20  cwts. 
each.  Two  hydraulic  wag^n-hoists,  each  lifting  20  tons; 
three  cage-hoists,  each  lifting  20  cwts.;  six  jigger  hoists, 
each  lifting  30  cwts.;  total  number  of  hoists,  11.  Fifteen 
hydraulic  capstans,  each  having  a  hauling  power  of  i  ton. 
Five  wagon-traverse rs,  of  which  two  are  worked  by 
hydraulic  cylinder^  and  the  other  three  by  the  capstans. 
The  pressure  main  from  the  engine-house  to  the  ware- 
house is  6  inches,  internal  diameter.  The  exhaust  water 
from  the  machines  is  returned  to  a  tank  in  the  engine- 
house  to  be  used  over  again. — Iron. 


At  Littlehampton,  England,  an  electric  railway  similar 
to  the  one  on  the  Volk  system  successfully  operated  at 
Brighton,  is  to  be  laid  on  the  Esplanade. 
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JjFto  InliFnMonx^ 

Cushing^'s  Air-Feeder  for  Fire-Boxes. 

Mr.  Geo.  \V.  Gushing,  Superintendent  of  Machinery 
on  the  Northern  Pacific  Railroad,  has  recently  patented 
devices  for  promoting  and  perfecting  combustion  in  fire- 
boxes, by  the  introduction  of  steam-induced  currents  of 
air.  Air-supply  tubes,  4  4.  Figs,  i  and  2,  are  placed  in  the 
front  and  back  ends  of  the  fire-box.  On  the  outer  encl  of 
each  of  the.se  tubes  there  is  an  air  and  steam  chamber  or 
casing,  5— shown  on  a  larger  scale  by  Figs,  3,  4  and  5 — 
which  is  attached  to  the  fire-bo.x  by  bolts  passing  through 
lugs  on  flanges  6. 

A  steam-jet  pipe  or  nozzle,  7,  having  its  outer  end 
threaded  or  otherwise  suitably  adapted  to  be  connected 
to  a  steam-pipe,  is  cast  upon  each  of  the  chambers  5,  said 
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GUSHING  S   AIK-FEEDER    FOR    KIRE-HOXES. 

jet-pipes  being  bent  at  right  angles,  as  shown  by  dotted 
lines  in  Fig.  3,  so  that  their  inner  ends  shall  be  central 
with  the  chambers  and  supply-tubes,  and  having  their 
discharge  ends  projecting  a  short  distance  beyond  the 
inner  ends  of  the  chambers,  so  as  to  deliver  steam  into 
the  supply-tubes.  The  jet-pipes  7  are  connected  by  pipes 
8,  Fig.  I,  with  a  steara-supply  pipe,  9,  leading  from  the 
dome  10,  or  other  suitable  portion  dl  the  steam-space  of 
the  boiler,  and  provided  with  a  regulating-valve,  11,  for 
governing  the  admission  of  steam  therefrom.  A  hollow 
or  tubular  cylindrical  air-valve,  12,  is  fitted,  with  the  capa- 
city of  axial  movement,  in  the  outer  end  o(  each  of  the 
chambers  s.theouterends  of  which  are  closed  by  said  valves. 
Air-supply  inlets  or  openings,  13  (one  or  more),  are  formed 
in  that  portion  of  the  shells  of  the  chambers  which  in- 
closes the  valves,  and  corresponding  openings,  14,  are 
formed  in  the  valve  in  the  same  longitudinal  plane  as  the 
openings  13  of  the  chambers,  so  as  to  be  adapted  to  reg- 


ister therewith  when  the  valves  arc  rotated  into  position 
therefor. 

It  will  be  seen  from  the  above  construction  that  the 
admission  of  air  to  the  chambers  and  supply-tubes  may 
be  regulated  to  any  desired  degree,  or  entirely  stopped, 
as  desired,  by  proper  movements  of  the  air-valves.  An 
arm,  15,  is  fixed  upon  the  outer  end  of  each  of  thp  air- 
valves  12.  and  the  arms  15  of  each  series  of  valves— to 
wit,  those  on  the  front  and  the  back  of  the  fire-box,  as 
well  as  those  on  the  sides,  if  such  are  employed— are 
coupled  by  rpds  or  links  16,  so  as  to  be  moved  simultane- 
ously in  opening  or  closing  the  air-admission  inlets.  The 
links  16  are  in  turn  connected  by  bell-crank  levers  17,  18 


FIG.  3. 


g\ 
FIG.  4.  FIG.  5. 

CUSHINrt'S  AIR-KRKDKll   FOR   PIRK-HOXIiS. 

and  links  19  with  operating-rods  20,  which  extend  to  any 
convenient  position  within  reach  of  the  engine  man  on  the 
foot-board. 

In  describing  his  invention  the  inventor  says  further: 
"  My  improvements  arc  herein  shown  as  applied  only  to 
the  front  and  rear  of  the  fire-box,  and  such  application 
will  usually  be  found  sulTicient.  It  will  be  obvious,  how- 
ever, that,  if  desired,  similar  series  of  supply-tubes  and 
their  accessories  may  be  employed  upon  the  sides  as  well 
as  the  ends  of  the  fire-box.  I  have  developed,  in  practice, 
highly  satisfactory  results  in  the  prevention  of  smoke  and 
increase  of  draft  by  the  use  of  my  improvements,  and 
have  further  found  them  specially  desirable  and  effective 
in  connection  with  a  brick  arch,  21,  Fig.  i,  in  the  fire-box, 
of  the  construction  set  forth  in  my  Letters  Patent  No. 
333.202,  December  29th,  1885." 


Wootten's  Improvement  in  Smoke-Boxes  of  Locomotive 

Boilers. 


Mr.  John  E.  WooTrRN,  Genernl  Manager  of  the  Phila- 
delphia &  Reading  Railroad,  has  taken  out  a  patent  for  a 
combination  with  the  smoke-box  of  a  locomotive  boiler, 
of  a  register  or  damper  controlling  one  or  more  air-admis- 
sion openings  in  the  smoke-box  front  or  door,  and  a 
baffle-plate  or  deflector  interposed  between  said  openings 
and  the  tube-sheet  in  such  position  as  to  direct  entering 
currents  of  air  into  the  stack,  without  permitting  their 
contact  with  the  tube-sheet  and  tubes.  The  invention  is 
more  particularly  designed  for  application  in  locomotive 
boilers  with  the  large  fire-boxes  patented  by  Mr.  Wootten, 
in  the  operation  of  which,  by  reason  of  the  free  and  rapid 
Steam-generating  capacity,  due  to  their  large  area  of  grate 
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and  heating  aurrace,  the  supply  of  steam  may,  from  time 
to  time,  as  in  the  case  of  sudden  and  unexpected  stoppages 
on  the  road,  or  diminution  of  load,  or  speed,  etc.,  exceed 
that  demanded  for  the  time  being,  in  which  case  it  is 
desirable  to  provide  proper  means  for  temporarily  reduc- 
ing the  intensity  of  the  fire,  and  thereby  the  generation  of 
steam,  to  obviate  undue  pressure  in  the  boiler  and  corre- 
sponding waste  of  fuel. 

The  smoke-box  2  is  provided  with  a  movable  and  ad- 
justable register,  or  damper  3,  governing  one  or  more  air- 
admission  openings.  4,  in  the  forward  end  of  the  smoke- 
box,  which  openings  may  be  either  located  in  the  smoke- 
box  front  5,  or,  preferably,  as  shown,  in  the  door  6,  by 
which  access  is.  afforded  to  the  interior  of  the  smoke-box. 
The  register  3  is  pivoted  or  journaled  to  the  door  6,  or  other- 
wise suitably  fitted  Lo  slide  or  vibrate  over  the  air-admission 
openings  4,  so  as  to  uncover,  to  a  greater  or  less  degree, 
or  completely  close  the  same,  as  required,  being  moved 
by  means  of  a  link,  7,  by  which  it  is  coupled  to  an  arm,  8, 
fixed   upon  a  shaft,  9,  which  extends  to  any  convenient 

riM. 


or  studs,  14,  to  the  smoke-box  door  6,  so  as  to  swing  out- 
wardly with  the  same  when  opened,  and  thus  obviate 
obstructing  the  opening  in  the  front,  and,  being  entirely 
in  advance  of  the  exhaust-nozzle  and  stack,  it  presents  no 
impediment  to  the  draft  when  the  register  is  closed. 

In  order  to  more  thoroughly  fulfill  its  function,  the 
baffle-plate  may,  if  desired,  be  provided  with  a  circum- 
ferential rim  or  casing,  15,  extending  around  its  lower  and 
side  portions,  and  terminating  at  such  distance  below  its 
top  as  to  leave  a  sulhcient  area  of  discharge  opening 
thereat.  The  rim  or  casing  substantially  closes  the  space 
between  the  outer  portion  of  the  baffle-plate  and  smoke- 
box  front,  except  at  its  up^r  discharge  opening,  and  thus 
effectually  prevents  any  contact  of  air  with  the  tube-sheet 
by  the  passage  thereof  laterally  behind  the  bafiie-platc, 
and  that  which  passes  out  through  the  upper  discharge 
opening  tends  naturally  only  in  the  direction  of  the  stack, 
through  which  it  escapes. 


Train  Sig^naling  by  Electricity, 


WOOTTEN's  IMPaOVKMENT  IN   SMOKE-BOXES  OF  LOCOMOTIVE  UOILER 

position  within  reach  of  the  engineman  in  the  cab.  By 
uncovcringthe  air-admission  openIng3  4,  currents  of  air  are 
drawn  freely  through  the  same  into  the  smoke-box  and 
out  through  the  stack  10,  with  the  effect  of  immediately 
checking  the  less  free  draft  through  the  tubes,  and  corre- 
spondingly reducing  the  intensity  of  the  heat  in  the  fire- 
bojc,  and  the  generation  ofsteam  therefrom. 

When  the  air  entering  the  smoke-box  is  allowed  to 
come  in  contact  with  the  heated  tube-sheet,  it  causes 
leaks  around  the  front  ends  of  the  tubes  by  the  sudden 
cooling  and  contraction  of  the  same.  To  obviate  this  a 
baffle-plate  or  deflector,  u,  is  interposed  between  the  air- 
admission  openings  4  and  the  tube-sheet  12,  the  baffle- 
plate  being  so  located  as  to  upwardly  deflect  the  entering 
currents  of  air,  and  prevent  their  contact  with  the  tube- 
sheet  12  and  tubes  13  fixed  therein.  The  baffle-plate  11 
is  in  the  form  of  a  sheet-iron  disk,  which  is  set  with  its 
lower  portion  at  a  short  distance  from  the  smoke-box 
door,  and  is  rearwardly  inclined  toward  its  top,  so  as  to 
afford  a  sufficient  area  of  of)ening  at  and  near  the  same 
for  the  passage  of  the  air  from  the  openings  4  to  the 
stack.  It  may  be  secured  in  position  in  any  suitable  man- 
ner, and,  as  shown,  is  connected  by  a  series  of  socket  bolts 


Writing  to  the  Morning  Post,  Mr.  Charles  Prid- 
ham,  vice-chairman  of  the  Electric  Signal  Company, 
says  1  "  Nearly  two  years  since  you  kindly  gave  in- 
sertion to  a  letter  of  mine  respecting  train  signaling 
by  electricity,   in    lieu   of    fog-signals  and  steam 
whistles.    The  letters  that  are  now  appearing  in  the 
S/aut/anf  respecting  the  latter  nuisance,  prompt  me 
to  beg  space  (or  the  following  statement :  Since  I 
last  wrote  you,  we  have  so  much  simplified  the  ar- 
rangements for  train  communication,  that  by  merely 
making  and  breaking  an  electric  circuit,  signals  to 
proceed  or  stop  are  exhibited  to  the  engine-driver 
by  a  semaphore  on  his  engine,  and  conversely  the 
driver  can  ask,  '  Line  clear?*  of  the  signalman.    I 
may  add  that  Dr.  Hopkinson,  Mr.  Cooper,  engineer 
to  ihc  Belfast  Central   Railway,  and  Mr.  Woods, 
engineer  to  the  railway  at  Tenby,  have  seen  the  in- 
vention at  work,  and  testified  to  its  value.    The 
former  reports  of    Enright's   electric  signals :    '  I 
carefully  verified    tlie  working    of    every   part   of    the 
apparatus,  both  from  the  point  of  view  of  the  signal- 
man at  the  station,  and  from  the  point  of  view  of  the 
driver  on  the  locomotive.     In  my  presence  every  part  of 
the   apparatus  performed   perfectly,  the  signals  on   the 
locomotive  were  unmistaka|)le,  and   the  contacts  were 
properly  recorded  on  the  drum  at  all  speeds  up  to  50  miles 
per  hour,  the  maximum  it  was  practicable  to  obtain.'  " 


BARGION'S 


Compound  Railroad  Rail. 

The  only  perfect  rail.      Formings  a     "'    . 
, .  .    continuous,  jointless  track. 


Nut  locks.  No  splicing,  no  creeping.  Leas  wear  to  ma- 
chinery, and  kept  in  perfect  order  at  less  expense  than  any 
other  rail. 

A  thorough  and  exhaustive  test  is  desired,  and  all  facilities 
will  be  furnished  any  parties  for  that  purpose. 

Address  .  _   • 

R.  S.  &E VIER, 
_^        Q^ensboro,  Ky. 


I 
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EQUIPMENT  OF  RAILWAY  SHOPS.     I 

Our  propositions  cover  Engines,  Boilers,  Cold  Rolled  Iron  or  Steel  Shafting,  Adjustable 
Self-oiling  Hangers,  Compression  Couplings,  Split  or  Solid  Pulleys.  Iron  and  Wood-working 
Machinery,  Foundation  Drazvings.  Everything  delivered  at  the  shops  to  be  equipped,  located, 
started,  not  to  be  accepted  or  paid  for  until  running  satisfactorily.  In  this  zvay  only  can 
parties  pure fiasijig  know  in  advance  just  what  the  entire  cost  will  be,  and  keep  out  bills  for 
"  extras,"  which  are  usually  numerous  at  the  end  of  such  jobs.  I 

-    We  Imve  in  this  way  equipped  many  railway  and  car  shops,  and  zve  know  of  no  instance 
in  which  entire  satisfaction  lias  not  been  given.      Terms  of  payment  made  satisfactory,' 

;  ■  ;  The   George  Place  Machinery  Company,       .-^^^ 

!  .  121    Chambers  and  lo^^  Reade  Streets,  Neiv  York, 

KRUPP'S  STEEL  TIRES 

On   Locomotive  Driving- Wheels  and  on  Steel-Tired  Wheels  give  the 
*        {       Best  Results  for  Every  Variety  of  Service.  ■ 


THOMAS  PROSSER  &  SON, 

[  15  GOLD  STREET,  NEW  YORK. 


GEORGE  WESTINGHOUSE,  Jr.,  President. 
ROBERT  PITCAIRN,  Treasurer. 


C.  H.  JACKSON,  Vice-Prciident.  C.  R.  JOHNSTON,  Gen.  Manager  A  Signal  EnRincer. 

ASAPH  T.  ROWAND,  SecreUry.  HENRY  SNVDKR,  General  Agent. 


The  Union  Switch  &  Signal  Co.j 


8OLK  KAKUKACTURERS  OF  APPROVED 


Railway  Interlocking,  Switching 
and  Signaling  Appliances, 

With  Automatic  Electric  Locking,  without  which  no  interlocking  is  safe.     • 

FROGS,   CROSSINGS,  SWITCHES  AND   SWITCH   STANDS. 

Catalogues.  Plans  and  Estimates,  with  reference  to  about  500  apparatus  in  practical  operation  will  be' 

^.    ,  furnished  upon  application 

.■   .■      - '"•     V  :^..:^"'        ■''■■-  :      -■■  ■  .    r.- ■■:;•.;.. 'v^:^•  •.■••■, .■'■^■^.: 

V    ;      '      •    OFFICE  AND  WORKS:  Corner  Garrison  Alley  and  Duquesne  Way,    '       'j.  ^ '^  ^^  ^       • 

''        ■  '^        :        I  PITTSBURGH,  PA.,  U.  S.  A. 
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The  "Monitor.' 


STEAM 


HSATEJiCOCK 


WATt"" 


FRIEDMANN'S   PATENT    -      , 

Locomotive  Injectors, 

V        Lifting  and  Non-Lifting, 
■         With  Air  Latest  Improvements.  :  V 


EJECTORS,    OILERS,   LUBRICATORS,  ETC. 
WATKEY'S  PATENT  VALVE  SEAT. 


Nathan  Manufacturing  Co., 

V  92  &  94  Liberty  Street,     " 

:  ^^       '       NEW  YORK.     .  - 

Send  for  Descriptive  Catalogue. 


The  Seibert  Cylinder  Oil  Cup  Co., 

92  and  94  Liberty  St.,  New  York. 


The  undersigned  having  purchased  from  the  Nathan  Manu- 
facturing Co.  their  business  in  Sight-feed  Lubricators  for  Rail- 
road use,  have  established  an  office  in  New  York  as  above,  and 
are  prepared  to  furnish  all  the  various  styles  of  Railroad 
Lubricators  made  by  said  Nathan  Manufacturing  Co.  and 
heretofore  S9id  by  the  same. 

':':'■'';:'-:'. ^  ■ ;   ■  THE  SEIBERT  CYLINDER  OIL  CUP  CO. 
''■:''-^y :     /  ;^  ;;     Max  Nathan,  Fres. 

;       ^  ^  Cra5.  W.  Sherburne,  Trens. 


C.  T.  Raynolds  &  Co. 

:/':.'■■■-:':    I  GSsublished  ia  177a)  "  ;    V  :^^-=?• 

Io6  &  I08  Fulton  St.,  -  .     21  Lake  St., 

CHICAGO.  > 


NEW  YORK. 


Color   Makers, 

j  MANUFACTURERS  OP       '  ..  *'      •      - 

I 

Fine  Coach,  Car  and  Railway  Varnishes, 
Xarmines,  Lakes,  Vermilions, 
!  \   White  Lead,  Zinc,  etc  /  .  :    - 

Fine  Brushes  for  Artists,  Decorators,  Coach, 
Car,  House  and  Sign  Painters, 

Artists'  Materials,  Decorative  Tube  Colors. 

;.  V   .^  ■'■■-:'■ -^  \'-'        :  ;'     AGENTS  FOR      T  ■•:  ■^'   v,  '       *.. 

Crockett's  Preservative  and  Genuine  Sjxir  Composition. 


HERRING'S 


CHAMPION. 
5 


SAFES 

HERRING  &C0., 

25l&252BroaCJwdY,Nev.'York. 


^■A 


PHOTO-ELECTROTYPING 

is  a  new  proce»s  of  Engraving,  by  meJiM  ot  which  superior 

Relief  PUte.,  coppcr-f.ced.  end  '"^y J^f  *|»"  P''ilc '*  ett  "''  "*' 
jects:  Ltndicapei,  Portraite,  Buildings,  etc.,  etc., 

can  be  obtained  at  about  one-half  the  coit  of  Wood  Enpraring.    We  c«n. 
work  from  photographs  or  drawings  in  pencil,,  ink  or  wasli,        „     ^,    .. 

Samoles  of  cm-  work  can  be  aeen  in  "  Life,"     Harper  «  Monihif. 
"  Ha^?8  Young  People,"  "  Ccotury."  «.d  "  St.  Nicbolaa." 

railroad'companiesv 

,   Franklin  Photo-Electrotype  Company, 

306  Pearl  8tr««t,  H«W  York  City. 


.1: 


^■> 
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ROGERS  LOCOMOTIVE  &  MACHINE  WORKS, 


''      NEW  YORK  OFFICE:  44  EXCHANGE  PLACE. 


■1   ' 


LOCOMOTIVE   ENGINES   AND   TENDERS, 


and  Other  Railroad  Machinery.         *  ; 

The  Works  have  every  facility  which  long  experience,  thorough  organization,  and  abund- 
ant capital  can  provide  for  conducting  the  business  of  manufacturing  Locomotives.  -  , 

J.   S.   ROGERS.   PlKSlDKNT,       I  p,4,-ri!nn     NT  R.  S.  HUGHES*  TrCSS., 

R.  S.  HUGHES.  Skcrbtary.  ^^'"erson,  n.  j.  44  Exchange  Place,  New  York. 

COOKE    LOCOMOTIVE~&   MACHINi)  CO- 


MANUFACTURERS  OF 


^S!^g|^*r^-:--^^  to  Every  Variety  of  Service.  •  "       /y^^^hkr^^^  ■■;::  "■;:<. 

New  York  Office  t  4^  M^louse. 


WM,  BARD  AN,  SecreUnr  -ad  TjcBwef.  J  *^*''''"'"''  *^  '-'J ' 


H.  A,  ALLEN,  Agent. 


"^.s*- 


::':^^^''^^m^MB'i&''^^ 


.a-:^ 
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SCHENECTADY 


LOCOMOTIVE  WORKS. 


CHAS.  G.    ELLIS,   President.. 
WALTER .  McQueen,  Vice-Prcsidcnt. 


EDWARD   ELLIS.  Treasurer. 
A.  J.  PITKIN,  Superintendent. 


N.  Y. 


I.  ■ 


Bement,  Miles  &  Co., 

'  PHILADELPHIA,  PA., 


BUILDERS  OF 


Metal -Working^ 
Machine  Tools 


— FOR— 


Railroad  Shops,  ^^^^^^^^^^^^^^^^'     .   ^^ 

Locomotive  and  Car  Builders, 
f    Miscellaneous  Machine  Shops, 

;'.v>  Rolling  Mills,  ;^^^^^^^v^^ 

•  ->/^"'  v.'/ ■■?;-■;•-■  Steani  Forges,  ■''^'';- :  ■^^::^ 

'',> "•  •^. / .;;' ■,_.:>-v ;:^:;.: ,^. ;- ■■- Ship  Yards,"'  v ' ; ^■:;,;Wv^  ■  ■■^• 

Boiler  Shops,  , 

.         ;    Bridge  Works. 


^?^v^;: 


'■I 
■'1 


I 


tr 


4. 
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CULVERT  PIPE. 


(DOUBLE  STRENGTH.) 

WITH  IMPROVED  SOCKETS. 

Our  Double  Strenglh  CULVERT  PIPE 
is  made  expressly  for  railroad  use.  It  is 
much  thicker,  heavier  and  Btrnnccr  ilian  iho 
Standard  Sewer  Pipe  in  gencrHl  usl-.  and  is 
noAv  in  use  on 

OVEH  ONE  HUNDRED  RAILROADS 

in  this  country.  Send /ur  Illustraird  Oitn- 
iuKue,  Prices  and  TeKiimonials  ;  also  circu- 
lar niustraliuif  the  Improved  Sockiiti. 

BMeKMeiK&  POST, 

325  Chestnut,  Street,  St.  Loi-ia. 


CSTERBROOK'S  steejl 
C  :  ,        iinii  iiiiiiiini    II     PENS. 


-?*^^^W® 


X.eadltisr  Xuiuberai    X4>   048,   130,  333?   z6x. 

FOR  SALE  BY  ALL  STATIONERS. 

TUB    ESTEH-BROOK    SXKEI.    PEN    CO., 


Works,  Camden,  N.J. 


»a  J^ohn  St.,  2few  YorJ^ 


THE  PRATT  &  WHITNEY  CO., 

Hartford,  Conn.,  U.  S.  A. 


MANUFACrURKRS  OF 


Machine  Tools  for  Railway  and 
.General  Machine  Shops. 

Forging  and  Finishing  Machinery  for  Sewing  Machine 
and  Gun  Manufacture,  and  Special  Purposes. 

U.  S.  Standard  Taps  and  Dies  for  both  Hand  and  Machine- Work  ;  Pipe 
Taps  and  Reamers. 

Master  Car-Builders'  Standard  Limit  Gauges  for  Round  Bar  Iron.  ■ 

n.  S.  Standard  Thread  Gauges.  Standard  Cylindrical  Size-Gauges. 
Hand,  Shell,  and  Chucking  Reamers.  Taper  Reamers  for  every  purpose. 
Hardened  and  Ground  Steel  Mandrels,  and  every  appliance  in  TOOLS, 
FIXTURES,  or  SPECIAL  GAUGES,  necessary  for  STANDARD  IN- 
TERCHANGEABLE WORK. 

Illustrated  Catalogue,  Pricc-Lists  or  Pamphlets  furnished  on  applicatior. 


GEO.  P.  WHITTLESEY, 
Attorney  ai  Lawt 
Late  of  Examining  Corps  and  Inter- 
ference Division,  U.  S.  Patent 
Office. 


D.  PRATT  WRIGHT,     I 

Mtchanical  Eniiutir^ 

Formerly  connected  with  the  Erie 

R.  R.,  M.  M.  of  the  N.  Y.  &  N.  E. 

R.  R.,  and  the  Panama  R.  R. 


WHITTLESEY  &  WRIGHT; 

622  and  624  F  Street,  N.  W. 


WASHINGTON,  D.  C. 


U.  S.  and  Foreign  Patents, 
Trade  Marks,  Labels,  and 
Copyrights  Secured. 

Expert  Opinions  Rendered. 
Searches  Made,  etc.,  etc. 

Railroad  Inventions  a  Specialty 

Send  fdr  Pamphlet,  "  How  to  Get  a  Patent." 

{Mtu4ion  this /a/er,) 


SETH  THOMAS 

WATCH 

Best  Watch  in  America 
forllie  Price. 


la 


THE 


mUnT 


/■••njf,^. ....;;.  ^, 


RosweN  &  Conger 

IMPROVED  [A80I1-SAVING 

Railway  Signal. 

E.  R.  ROSWELL  and  G.  H.  CONGER, 
'•  I-nvtuiort  nnd  PaieHttet, 

Railway  officjalB will  lose  nothing%}rexamln- 
iog'  the  above  signal.  It  will  pay  for  itself  in  a 
very  short  tirne.  Worked  by  the  tfiimlor  with' 
out leatiingJtiiekair.  Ordinaryordersdelivered 
to  trains  w/rA«w/r/«/i/('M^thena.  The  most  per- 
fect block-tipnal  in  existence — not  only  effectu- 
ally bitching  the  section,  but  showintr  to  enpri- 
ncers  the  ixact  time  of  dtpariuri^  and  the 
character  of  the  train  he  is  following.  Freight 
irnins,  on  time  of  delated  passenger  train)*,  can 
be  run  from  /j-  to  ay  miles  further  without  stop- 
ping until  signaledto  takt tidiitg.  Addrevs  all 
inquiries  to 

:  ^    r    RoswelJ  tu  Conger, 

Stratford,  Conn.,  or  Chamois, Ossge  Co.,  Mo. 


■■ ,  {■ 


\■^ .:■  --  ■■■ 
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Holland's  Road-Bed, 


OK 


Rail-Support   for  Railways. 

A  Device  Simple,  Durable  and  Economicat,  whereby 
the  moat  demirable  reaultt  are  attained. 


This  mctbod  la  far  superior  to  the  ordinary  wooden  tie,  elTectinff  perfect 
smoothness  in  runninff,  and  absence  of  jarring  in  trains  at  highest  rate  of 
speed,  thereby  attaining-  great  saving  in  expense.  The  rails  are  coupled 
tocrether  to  the  requisite  gau^ e  by  a  simple  construction,  consisting  of  me- 
tallic tie-bars,  in  which  a  U-shaped  bolt  is  passed  through  holes  in  the  bar, 
and  .the  upper  ends  bent  dowu  over  the  rail-flance.  This  invention  is  for 
the  special  purpose  of  improving  the  condition  of  ihc  railroads  at  present 
in  use,  and  raakin;  them  more  reliable,  so  that  passengers nnd  mercnandise 
can  be  carried  at  a  h\ebeT  rate  of  speed  with  safety,  and  the  avoidance  of 
clutit  and  the  annoying^  vibrations  nnd  jars  incident  to  railway  traveling ; 
and  solves  the  probleoiof  findinf?  a  practical  and  desirable  substitute  lor 
the  wooden  tie.  ., 

For  descriptive  circulars,  information,  etc.,  communicate  with 

ROBI^RT    M.    tUOJJL,X-ffD, 

Ko.  808  North  Forty-Blxih  Street,  PHILADELPHIA,  PA. 


^ . ;    '>  V r  leatatollsiied  1846. 

Philadelphia  Scale  and  Testiiig  Uachlne  Worlts. 


^CHICAGO  SPLICE-BAR  MILL. 

MORRIsiSELLERSi^  CO., 


Sole  Proprietors  and  Manufacturers  of  the  Celedbated 


(6 


teS^^^ff     :-•      ' 

jnng^ll  SAMSON  HK^ 

^  A  M  B  0  M^" 

1    >    A     \    ?    ^n:^ 

1  5i^l\.,-— 

.'/'"..  ^  • 

The  "  SAMSON  "  is  made  in  both  plain  and  angle  form  to  fit  any  section  of  rail, 
and  are  sold,  by  the  pair  only,  at  a  price  not  exceeding  that  of  the  ordinary  Bar  fitting 
same  section  of  rail.  Each  pair  of  "SAMSON"  will  have  a  guaranteed  thickness  at 
the  rail-joint  of  not  less  than  one-half  inch  greater  than  the  ordinary  bars,  and  at  no 
greater  cost  per  pair.  The  principle  of  reinforcement  at  the  exact  joint  produces  an 
approximate  strength  equal  to  the  solid  rail,  and  without  destroying  the  elasticity,  making 
practically  in  effect  a  continuous  rail ;  a  result  attained  only  in  the  **  SAMSON  **  Bar. 

These  bars  have  been  in  use  throughout  the  United  States  since  1878,  and 
^         '    with  a  total  output  to  date  of  7,498.329  SAMSON  SPLICE- 
BARS,  sufficient  to  lay  10,651  Miles  of  Track. 


.,    ^     ,  1  Nkw  England  Agbnts: 

^    SHERBURNE  &  CO,, 

No.  S3  Oliver  street,  BOSTON, 


Morris  Sellers  &  Co., 


No.  6  ASHLAND  BLOCK, 

1-      cmc-A-o-o. 


f    ..■.•>  '>. 
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Gko.  Wrstinohouse,  Jr..  T.  W.  Wklsh,  John  Caldwell,  W.  W.  Cabu,  H.  H.  Wkstinghousk, 

President.  Sup't.  Treasurer.  Secretary.  General  Agent. 

.  *  •  '•  •» 

The  Westinghouse  Air  BraKe  Co., 


•<^ 


Pittsburgh,    Pa.,   U.  S.  A., 


MANUFACTURERS  OF  TUB 


WESlCiUSE  All 


C  BRAK 


ua 


The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  now  in  use  on  15,000  engines  and 
125,000  cars  in  all  parts  of  the  world.     This  includes  45,000  freight  cars.       "  v' 

■     The  WESTINGHOUSE  AUTOMATIC  BRAKE  is  the  only  continuous  brake  that  has 
been  successfully  used  on  freight  trains.  i 

^ ■'"_,■■'..'■■'  "  .•••'...■■-•'".   ;...*- :"':.^'  ■■  .■■■■■"  r;-/  " '    '  ■    •.    •     \  .  - -^    ,'"■'  '      -        -■   "    -'■-'. 

THE  AUTOMATIC  BRAKE  will,  in  consequence  of  its  quick  application,  stop  a  train  in 
the   least  possible  distance.  ,  .     .  ^  ^ 

THE  AUTOMATIC   BRAKE  on  freight  trains,  as  in  passenger  service,  applies  itself  instantly 

to  all  parts  of  the  train  in  the  event  of  the  train  JDreaking  into  two  or  more  parts,  a  feature  of  great 

importance  ua  view  of  the  statistics  published  in  the  Railroad  Gaxette^  which  show  conclusively  that 

a  majority  of   the  collisions  are  caused,  by  the   breaking  in  two  of   trains.      (See  Railroad  GdiMi\ 

;Feb.  12,   1886,  page  113.) 

THE  AUTOMATIC  BRAKE  also  applies  itself  to  every  car  in  the  train,  in  the  event  of 
any  accident  to  the  brake-apparatus  of  such  a  nature  that  it  would  render  any  non-automatic 
continuous   brake   inoperative. 

THE  AUTOMATIC  BRAKE  can  be  applied  from  the  rear,  or  from  any  portion  of  the 
train,    if   desired. 

THE  AUTOMATIC  BRAKE  will  effect  an  increase  of  at  least  twenty-five  per  cent,  in 
the  efficient  value  of  freight  rolling-stock,  owing  to  the  quicker  time  that  can  be  made  on  the  road, 
and  the  avoiding  of  delay  at  stations  and  sidings.  Freight  trains  carrying  perishable  goods  are  being 
daily  run  on  passenger  schedules.  '.  . 

THE  AUTOMATIC  BRAKE,  applied  to  freight  cars,  avoids  the  flattening  of  wheels,  and 
effects  a  yearly  saving,  in  this  item  alone,  nearly  equal  to  the  first  cost  of  the  apparatus. 

....   THE  AUTOMATIC  BRAKE  will  prevent  a  greater  part  .of  the  accidents  to  freight  trains^ 
w"hich  form  so  large  an  itehi  of  expense  in  railway  management. 

THE  AUTOMATIC  BRAKE  will  save  employes  from  the  danger  and  exposure  to  which 
they  are  now  subjected,  having  to  ride  on  the  tops  of  cars  in  cold  and  stormy  weather,  and  often 
sacrificing  their  lives  in  the  discharge  of  their  duties.  • 

THE  AUTOMATIC    BRAKE  is  simple  in   construction  and    operation,  and   cheaply  main- 
.  »  tained,  the  working  parts  being  combined  in  one  piece  of  mechanism.  .  •  ^  '  •  ,  •  .^    •  i-' 

■   THE  AUTOMATIC  BRAKE  is    not   an   experiment,   but  is  the  result  of  many  yqars  of 
practical  experience,  and  its  capabilities  are  well  known  to  all  railway  managers.        " 
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